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ARE STILL IN SERVICE AFTER 20 YEARS... 


We know it to be a fact that hundreds of INDIAN FIRE PUMPS What could speak more for the sturdy construction of these 
bought in the thirties are yet in use. For example, Chief Charles famous back-pack fire fighters? Designed right and built right, 
Hawley of Maple Springs, N. Y. Fire Dept. says: INDIAN FIRE PUMPS will last for years with little or no main- 
tenance. 


“Despite rough handling and bumping around, the INDIANS we got 


way back in 1933 are still on the job. They were bought by my father, ALL SEAMS ELECTRIC WELDED—NO LEAKAGE. 


former Chief Everett Hawley.” 


Choice for Quality the World Over Fairview, N. Y. Fire 


Truck equipped with 
brass INDIAN FIRE 
PUMPS. Built by 
Oren Roanoke Corp., 
Roanoke, Va. 


{ “GIVING GREAT SATISFACTION" 
Chief H. B. Wells, 
Newbury, S. C. 


“Over a year ago, we discarded soda acid type ex- 
tinguishers and equipped with INDIAN FIRE PUMPS 
which give great satisfaction with only clear water. 
We use INDIANS on roof fires and building fires 
that look impossible for a small pump to 
handle, but they have always held the 

fire until a line could be laid and : 
in most cases, have the fire 
out before the line is laid. 


Send for latest 


INDIAN Our new truck came equip- 
FIRE PUMP ped with INDIAN FIRE 
catalog. PUMPS instead of the usual 


chemical extinguishers. We 
cannot praise the INDIAN 
too highly." 
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YOUR TIMBER STAND 


BY KILLING UNDESIRABLE TREES & LET GOOD PINE & HARDWOOD GROW 


METHODS OF USING 
For ECONOMICAL & EFFECTIVE timber stand 
improvement work use WEEDONE 2,4,5-T in 
simple frills. Our field tests show that a mixture 
of 1 gal. to 50 gal. of water is sufficient for any 
species. 
WEEDONE 2,4,5-T can also be used as a basal 
spray, stump treatment or foliage application. 
Made by American Chemical Paint Co., originators 
of 2,4-D & 2,4,5-T Weedkillers. Distributed by 
FORESTRY SUPPLIERS, INC. 


Frill girdle-cut through Cut V notch-Wet 


=~ bark into wood. notch and top 
Solution poured in of stump thor- 


girdle - fill cuts with oughly 


solution A 
VA xs 


WEEDONE 2,4,5-T is non-toxic and non-corrosive. 
Easy to mix and handle. Available in | gal. can, 5 
gal. can, 30 gal. drum and 54 gal. drum. 


USE WEEDONE 


Results are more consistent 
with WEEDONE 2,4,5-T. Re- 
sprouting is almost non-exis- 
tent. Increase growth on good 
trees by removing undesirables. 


We are sure that you will be 
pleased with the results ob- 
tained from the use of this 
product. Write for free litera- 
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"Canoe Us For Your Forestry Supplies 
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Administrative Management of a Large 
State Forestry Department’ 


THE ADMINISTRATIVE MANAGEMENT 
of any state forestry agency poses 
many vexing problems. It is peeu- 
liar in that it is dealing with a seg- 
ment of state government. As such 
the administrator his’ em- 
ployees are servants of the people 
and responsible to them. He = is 
dealing with a natural, renewable 
resource, important economically, 
aesthetically. and recreationally, 
which is a fundamental element in 
our American way of life. The state 
department of a forested 
state can and should be the most 
important single influence in de- 
veloping good forestry. It should 
be the leader in all phases of the 
work. The forest industry and the 
timberland owners, as well as the 
people in all walks of life should 
expect and initiative and 
alertness to the problems that are 
developing day by day. The for- 
estry agency should be the catalytic 
agent between private industry 
and the federal agencies. Forestry 
is still far from an exact science. 
There is a great deal of contro- 
versy over many of the technical 
aspects which are involved. A 
solid understanding can be reached 
only through an unbiased staff bal- 
ancing the arguments pro and con 
on issues such as forest regulation, 
silviculture, fire control, equipment 


forest 
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‘Paper delivered at the meeting of the 
Division of Forest Management, 53rd 
annual meeting, S.A.F., Colorado Springs, 
Colo., Sept. 1953. 

“The writer is indebted to William 
Toy, assistant professor, School of Eco 
nomics and Business, Gonzaga Univer- 
sity, Spokane, Wash., for some of the 
technieal phases of organizational proce 
dure as presented under the topic, ‘‘ Blue 
printing Organization,’’ given to the 
Northwest Wood Products Clinic, Spo 
kane, Wash., April 7, 1953. 

Mr. Orell is now associated 
Weverhaeuser Sales Co, 


with 


requirements, forest practices, and 
so on. Competent leadership by a 
strong, adequately financed  for- 
estry department staffed by experts 
in the various fields will assure a 
cooperative approach to all prob- 
lems. The successes or failures of 
the forestry organization today 
will be felt by unborn generations 
to follow. 


Organization and Responsibilities 


The administrative management 
of an agency such as the State 
Division of Forestry in Washing- 
ton must take certain well defined 
steps. An organization must be es- 
tablished based on an assessment 
of the men and equipment avail- 
able, the finances both present and 
future, and the over-all objectives 
of long range forestry. Within this 
organization must come the devel- 
opment of a well defined person- 
nel program, a means of perfect- 
ing policies through all levels, an 
effective public and press relations 
program, and cooperative arrange- 
ments with private forest industry, 
other state agencies, and associated 
federal units. 

Good management can be estab- 
lished only on a sound base of good 
organization. Shaping an organ- 
ization involves a determination of 
the job, the allocation of men and 
equipment, and the developing of 
intra-organizational relationships. 
Probably, with some minor differ- 
enees, the objectives and problems 
of the Washington State Division 
of Forestry are typical of most 
large state forest agencies. Its pri- 
mary job is that of forest fire econ- 
trol, with about 70 percent of the 
total work load being in this par 
ticular field. This emphasis on fire 
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State forester, Washington. 


control is extremely important be- 
cause all phases of forest manage- 
ment, insect and disease protection, 
recreation, fish and game manage- 
ment, and even agricultural de- 
pendence on water must be based 
on the adequate foundation of a 
sound basic level of forest fire pro- 
tection. 

In addition to the fire control 
work, the Division of Forestry ts 
charged with the responsibility for 
the enforcement of the regulatory 
law known as the Forest Practices 
Act. The Division is also respon. 
sible for insect and disease control, 
the management of some 600,000 
acres of State Forest Board land 
(formerly county tax delinquent 
land, managed by the state in trust 
for the counties), the reforestation 
of all state cut-over lands, the state 
forest nursery, and the develop- 
ment of small woodlot service for- 
estry programs in cooperation with 
the U. S. Forest Service and the 
State Extension Service. There are 
also many other facets which are 
relatively minor but nonetheless 
important in which the Division 
of Forestry is directly or indirectly 
involved. 

A forestry department must ad- 
here te the principle of authorita- 
tive ‘‘field’’ operation. Decentral- 
ization of technical activity under 
nearly autonomous local authority 
should be the rule. This is in the 
sense that accomplishments in for- 
est protection and management 
must be in the forest. The depart- 
ment should, therefore, be organ- 
ized on the basis of a line of au- 
thority to the field implemented, 
supported. advised, and guided by 
the staff heads of the various tech- 
nical divisions. Assistant state for- 
esters in fire control, forest man- 


= 
4 
ey 
4 
= 


engineering, research, 


ete., would be logical division heads 


avement, 
with administrative assistants in 
each to assist in carrying the work 
The work of an administra- 
in law enforcement, 


load. 
tive assistant 
the radio 
ganization, automotive shop, and 
other housekeeping activities would 


section, warehouse or- 


be apportioned to the needs of each 
division by the deputy state for- 
ester who should also have full au- 
thority to aet during any absence 
of the state forester. 

The ‘‘line of authority’’ to the 
field stems directly from the state 


forester and his deputy through 
area supervisors to local district 
forest wardens. In a_ reasonably 
large geographical area the super- 
visor is responsible for the coordi- 
functioning of from 
five to seven districts. It is through 
the supervisor that the central of- 
fice staff men carry out their vari- 
functions. The dis- 
trict forest wardens in turn are re- 
sponsible for all forestry activities 
in their districts which ideally 
should be from 500000 to 800.000 
aeres in size, though this will not 
always be possible. Under the di- 
the district 
wardens would be assistant district 


nation and 


ous technical 


rect supervision of 
wardens in the various fields of en- 
deavor as well as the local wardens, 
lookouts, and suppression erews. 
This is a reeognizable line and 
staff organization, with the field 
supervisors and distriet wardens 
line executives with com- 
while the staff 
serves a technical and policey-mak- 


being 
mand funetions, 
ing function for each of their va- 
functional 
as well as geographical with each 


rious eategories. It is 


of the funetions coming together in 
the of the 
These are transmitted to the dis- 
trict wardens in their geographical 
locations, functional 
again through the assistant district 


persons supervisors. 


beeom i 


wardens assigned to each activity 
division 

The implementation of the or- 
dependent on the 
proper delegation of authority and 
the establishment of a clear-cut 
chain of command. The most im- 
portant single task of the admin- 


vanization 1s 


istrator is to establish policy, set 
up guide lines, determine the gen- 
eral program, and make executive 
controversial issues. 
Delegation of authority is not only 
important from the standpoint of 
allowing full play to individual 
initiative, but it is an absolute ne- 
cessity in the ease of any large for- 
estry agency, because no one indi- 
vidual will have the time to exer- 
his true function as well as 
handle all the details. 

The chain of command is the 
means by which delegated author- 
ity can be suceessful in its fune- 
tioning. The only justification for 
a break in the chain is a situation 
of emergeney, and even then a sub- 
ordinate by-passed must be kept 
advised at the earliest opportunity. 
This means, in effect, that each 
employee is working for only one 
boss. Administratively the span of 


decisions on 


control of that one boss must be 
sufficiently limited so that each em- 
ployee can gain his attention when 
necessary for his efficient opera- 
tion. This line of authority, how- 
ever, must not be so tight that the 
field emplovee has no opportunity 
for contact or appeal to higher au- 
thority for both decision and dis- 
In these final 
recommendation or decision should 
be made before consultation with 


eussion. eases no 


the immediate supervisor e¢on- 
cerned. 

Personnel Program 
With the organization estab- 


lished, the task of administration 
becomes one of eontinual adjust- 
ment to meet changing situations 
and individuals. Any organization 
is individualistic because it is made 

individuals all of whom 
their strengths their 
weaknesses which must be played 
up or down as the ease may be. 
The face of the organization to the 
publie and industry is the face of 
the composite of all of the indi- 
vidual employees on a broad seale 
and of each individual on a local 
level. The administrator, in ree- 
ognizing the important part human 
relationships play in the suecess of 
organizational procedures, has tak- 
en a long step toward the over-all 


up of 
have 
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objectives of forest protection and 
conservation. 

The personnel program of any 
ageney is its means of establishing 
an effective employver-employee re- 
lationship. The implementation of 
the program involves certain well 
recognized steps. establish- 
ment of regular salary increments 
so that the employee can look for- 
ward to an expectation of financial 
improvement, not only in his exist- 
ing job. but in the jobs above him 
toward which he will be working is 
extremely important. Regular sal- 
ary increases must not be auto- 
matie but must be on the basis of 
being paid only if earned. Man- 
agement of personnel involves 
steady, constant supervision in or- 
order to maintain an awareness of 
individual performance on the job. 
This means a regular assessment of 
employees as to their qualifications 
for advancement as well as criti- 
cism and commendation when 
earned. Criticism of poor work 
must be constructive, immediate, 
frank, and to the individual con- 
cerned. If improvement does not 
take place after a reasonable time 
for correction the employee should 
be released. If this is not done the 
point is soon reached where the or- 
ganization actually has an obliga- 
tion to even a dissatisfied employee 
because it has taken the best years 
of his life, such as they were. Fla- 
grant violations of poliey, under- 
cutting of supervisors, or outright 
dishonesty should result in imme- 
diate release. Always there must 
be opportunity for rebuttal, com- 
plete discussion, and fair and im- 
partial decision. Favoritism on any 
basis has no place in the adminis- 
trative management of a large state 
forestry agency. By the same token, 
200d work must be given due ree- 
ognition and commendation. both 
privately to the individual and 
publicly for the over-all organiza- 
tion. 

A strong personnel program will 
also recognize the individual im- 
portance of each person employed. 
In state forestry work the men in 
the field in local areas are the ones 
establishing the reputation of the 
ageney with a large segment of the 
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public and the forest industries. 
This is accomplished through the 
thousands of contacts with reerea- 
tionists, burning permit applicants, 
loggers, and the like. Therefore the 
well being of the employee and the 
recognition of his importance must 
occupy a strong place in the over- 
all management program. The em- 
relationship can 
be strengthened by a full discus- 


plover-employvee 


sion of problems, by recognizing 
the need for explaining the reason 
“why.” by giving full opportunity 
for complaint and criticism, and 
by allowing participation in ad- 
ministrative decision. Recognition 
of the entire family unit as a part 
of the effective working organiza- 
tion is a strong element in modern 
personnel work. In forest protee- 
tion the sacrifice of the family is 
unusually severe. The support and 
interest of the family is essential 
if the employee is to live up to his 
potential. Inclusion of the wives 
in meeting programs publie 
recognition of the part they play 
in the forestry department will do 
much in this direction. 

Another very important element 
in personnel work is that of per- 
sonal contact between the state for- 
and his employees. While 
this is difficult in a large organiza- 
tion, every effort should be made 
at regular intervals to provide sueli 
opportunity. Men 
chief who is a personality to them, 
not just a voice on the radio or 
telephone or a signature at the bot- 
tom of a memorandum, 


ester 


appreciate a 


Personnel management, basical- 
lv, is attention to little details of 
human relationships. That each 
individual has an important place 
in the organization must be recog- 
nized by all persons in administra- 
tive positions. Attention to these 
details on the part of all of the 
administrative staff will mean a 
field force united in a common in- 
terest. ready for any emergency 
and willing to put out that extra 
ounce of effort that may mean the 
difference between control or con- 
flagration. 

With the individual obviously 
so important to the functioning of 


the department, the training of 


that individual becomes of great 
moment. Old timer prejudices can 
easily sabotage the training effort 
if not approached cautiously. A 
regular annual or semiannual meet- 
ing for all full-time employees to 


discuss policy, legislation, field 
problems, and plans for the fire 
season is excellent starting 


point. In addition to general knowl- 
edge the development of personal 
acquaintanceship is an added gain. 
Regular staff meetings, regional 
meetings, and district training ses- 
sions in both office and field are a 
natural follow-through over a_pe- 
riod of time. The employee sub- 
jected to intensive follow-up train- 
ing methods will learn the funda- 
mentals of his trade and will feel 
more secure in the performance of 
his job. He will meet the public 
more capably, his mistakes will be 
fewer, he will not make the same 
mistake twice. 

Policies advanced by the state 
forester and his staff will not be 
effective unless they are projected 
to the field level. A good personnel 
program backed up by adequate 
training and staff sessions provide 
the means for this projection. Par- 
ticipation of the emplovees in the 
formation of policies, particularly 
with reference to practical appli- 
cation in the field, will not only 
bring the men to a unity of thought 
but will keep the administrative 
staff local 
Keeping the entire organization in 
formed on commitments made by 
the state forester and his assistants 
is absolutely essential. Commit- 
ments fully understood will be ade- 
quately earried out. Individual 
differences in interpretations can 
be ironed out through close super- 
The development of a de- 


abreast of problems. 


vision. 
partmental paper or mimeograph, 
depending on funds available. can 
assist materially in this regard. 


Public Relations 


Another prominent phase of ad- 
ministrative management is that of 
publie relations. As a publie agen- 
cy, it is important that the citizens 
of the state in which the operation 
is being conducted appreciate the 
importance of the forest resource, 
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the state ageney involved in pro- 
tecting and perpetuating this. re- 
source, and that the job being ae- 
complished is important to their 
own welfare their 
walk in life. It is also important 
from the standpoint of arousing 
interest, 


regardless of 


legislative because it is 
the legislature that makes the final 
decision as to funds, forest eode 
changes and improvements, and the 
final disposition of the forestry de 
partment. Public interest 
tain to mean legislative interest 


eer- 


Historically, improvements — in 
state forestry organizations, par- 
ticularly in relation to fire have 
come as a result of disastrous con- 
flagrations which aroused public 
awareness of a dangerous threat to 
life and property. Actually, the 
forest picture is not static but is 
If a 
public relations program is carried 
out, the legislature, on the advice 
of the state ageney, will be improv- 
ing the forest codes, tightening fire 


changing constantly. proper 


prevention measures, and provid- 
ing adequate financing because of 
a continuing interest and recogni- 
tion of the importance of the re- 
source. addition to arousing 
public interest, this involves per- 
sonal acquaintanceship with the 
levislators during and between ses 
sions, the presentation of fair and 
impartial assessments of the va- 
rious legislative acts coming be- 
fore them, and personal participa- 
tion during the legislature in ceon- 
ferences and committee meetings. 
One of the most fertile fields of 
acquainting the publie, the legis- 
lators and other cooperative agen- 
cies with the program of the State 
Forestry Department is that of 
publicity. The responsibility for 
publicity rests throughout the or- 
ganization, with the central office 
lending encouragement and g@uid- 
ance and the field force developing 
local press relations. The theory 
of ‘‘tell ’em nothing!’’ has long 
sinee been proven to be short sight- 
ed. Cultivation of the press wire 
associations and the State Radio 
Association by the central office is 
extremely important. Full infor- 
mation on every subject should be 
provided through regular press re- 
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leases on the activities of the for- 


estry ageney. Personal contact 


with the individual writers and 


announcers, and interest prob- 


lems they mav be faced with in 
obtaining news, is most helpful 
Even though some one matter 


might not vet be quite ready for 
public release, complete frankness 
with the inquirer on off-the 
basis will do 


record much to im 


prove his confidence if ¢iven an 
opportunity at a later date to pub 
lish bis findines. There are manv 
developments continual 
forestry and 
these will give opportunity for the 


The 
should he 


oceurring in work 


possibility. of news stereo 


tvped press — release 
avoided, with the mere furnishing 
of fact and the consequent allow 
ing of plav on the part of the writ 
er resulting in distinet encourage 
to him to favor the forestry 
The 


relations is reached when opinions 


ment 
ultimate in 


program press 


are asked by press writers on eon 
troversial subieets with confidence 
the staff 
man will vive him honest and eom 
plete factual detail on both sides 
of the question. 


that the administrator or 


The field foree can also do much 
in this matter of public and press 
relationship. Because in most cases 
it is a new and somewhat frighten 
ine field 


rally 


to them, thev are natu 
reluctant to take positive 
editors 
This 


can be overcome by furnishing ven- 


approach with newspaper 


and with loeal radio stations 
eral press releases on interesting 
subjects in forestry, with the re- 
that local 


made oof the 


application — be 
and then 
taken personally to the loeal editor, 


quest 


release. 


hewspaper writer, or radio station 
manager, In this process the local 
district warden and his assistants 
become personalities to the press 
ther 


people lose their fear of bhe- 


ine interrogated regarding news 
items. and thev learn that public 
reaction is favorable to news. of 
their activities 

In this matter of press relations, 
both and local, it) must 


be recognized that all comment. is 


statewide 


voing to he favorable. beeause 
the job cannot be accomplished to 


the complete satisfaction of all seg- 
ments of the public and press. The 
objective of public and press re- 
lations is to be given the oppor- 
tunity to answer critical comment 
and to vet there first 
of news value. 


with items 
Public relations, of course, only 
with 
All of the emplovees of the organ- 


hegin good press” relations. 
ization from top to bottom must 
realize the importance of personal 
interest in local community activ- 
ities. Participation in the activities 
of civice-minded groups, interest in 
the youth movements (which are a 
particularly fruitful field for the 
). interest in the fire 
prevention groups such as the va- 


forest agencies 


rious Keep Green movements, and 
the development of community in- 
terest in forestry, are all a part of 
the general public relations effort 
of the organization. Special empha- 
sis should be placed) on working 
through the field force, at the ele- 
mentary and school 
level in the loeal school svstem in 
the interest of 


junior high 


presenting forest 
conservation to the children. An 
awareness of the possibilities of the 
program on the part of each of the 
regular employees is the most. im- 
portant single element the ae- 
complishment of good public in- 
terest in the activities of the state 


forestry agency. 


Cooperation With Industry 


The sticcess of the state forestry 
program in anv heavily forested 
state is dependent to a large de- 
its ability to 
with and inspire the confidence of 
the logging industry. This indus- 
try provides the backlog of men 


vree on cooperate 


and equipment for any above nor- 


mal fire emergency. Its support 


in obtaining legislative changes, 


adequate finances, and resistance 
to political interference is invalu- 
able. The respect of the industry 
can be obtained only on a basis of 
mutual trust, open discussion, and 
full 
Decisions must be impartial, non- 
political, and fair to both large and 
small operations. A policy that is 
weak or vacillating will be exploit- 


consideration of — problems. 


ed to company advantage but. re- 
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will fall by the 


There is no place in the adminis- 


spect Wayside. 
trative management of a state for- 
estry department for fence riding, 
for personal prejudices, or for arbi- 
trary decisions. 

In developing good industry re- 
lationships the placing of real dele- 
vated authority at the field level is 
paramount. Even in a small state, 
the Capitol and therefore the cen- 
tral office, is a long way from local 
The ability of the dis- 
warden and his assistants to 


problems. 
trict 
make decisions with full confidence 
of support from higher authority 
such shut- 
downs, logging inspections, slash 
insect 
and disease control, and all other 


thines as logging 


disposal, forest practices, 
elements requiring decisions in his 


veographical location, makes for 
instant mobile action on situations 
that are changing daily, and even 
hourly. The forest industries have 
the rieht to expect answers to local 
that level, without 
buck passing to higher echelons. 
Such delegation allows full play 
of individual field 
in which nothine remains static for 
long. It means the elimination of 
red tape and the development of 
the personality and ability of the 


problems at 


initiative in a 


men responsible. In order to avoid 
the possibility of arbitrary deci 
sion constant supervision is essen- 
tial, as uniformity of decision (but 
not standardization) is effected. A 
system of appeal must be estab 
lished with complete authority. to 
make a decision. The district war- 
den should understand that if the 
decision rendered is not acceptable 
for any number of reasons, or if 
the party affected feels he needs 
further advice, he then has the un- 
right further 
consultation. In steh cases dis- 


alterable to request 
cussion on the ground by all per- 
sons involved is the end result. The 
district warden expects the cour- 
tesy of the first industry approach 
to be to him. Tle 
right of appeal or further request 
for consultation. The central office 
or field supervisor may not render 
a decision on any field problem un- 
less a district decision has already 
Many such 


recognizes the 


been made. requests 
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the central office 
bound to occur, but must be re- 
ferred to the district for the initial 


decision. 


directed to are 


As a state forestry department 
is a public agency, the enforce- 
ment of the the 
administration of policy is bound 
to affect many diverse seements of 
the population. The forest indus 
tries are most affected. and sports- 


forest code and 


men’s groups, recreationists. farm- 
er organizations, rural fire 
triets, conservationists and 

others must be kept constantly in 
mind. Giving the industry and 
other affected organizations the op- 
portunity to participate in the for- 


ilis- 


many 


mation of policies before they are 
placed in effeet will not only serve 
an important public relations pur- 
but will to solidify 
thinking, improve policy, and give 
the administrator a sound concep 
tion of the other points of view on 
the problems attendent. 
particularly important in the case 
of proposals for change in legisla- 
tion or new First 
drafts should be presented — to 
everyone individually or collective 
lv well in advance of the legisla 
tive session. After a full discussion, 
these drafts should be 
again presented, and again revised. 
All ideas presented in these discus 
sions will not be acceptable. but 
each will understand = the 
thinking and the philosophy of the 
other. Complete agreement will al- 
most certainly not be reached, but 


pose, serve 


This is 


legislation. 


rewritten 


side 


mistrust and suspicion will also be 
absent. Very important is the rec- 
ognition that 
and discussions in relation to the 
forest industry should include the 
small operators as well as the large. 
Again, the reason why is the all- 
important element. 


these presentations 


Another very important means 
of establishing better industry re- 


lations is through the medium of 
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local loggers meetings. ‘These meet- 
ings should be held in areas of the 
state that are natural units, in lo- 
cations easily accessible to the bulk 
of the people concerned with the 
local area. These should be held 
with the idea of full discussion of 
both industry feeling about the 
policies of the forestry ageney, and 
the forestry ageney explaining its 
recommendations, 
They are particularly important 
immediately after a legislative ses- 
sion when new will be 
voing into effect with the possibil- 
ity of confusion as to actual re- 
quirements and enforcement policy. 
They are beneficial because they 
mean the men of the forestry agen- 
cy become personalities to the log- 
vers with whom they are dealing, 
and vice versa. They are also im- 
portant from the standpoint of the 
agency, because if handled by the 
local representatives of the depart- 


enforcement 


measures 


ment through the advice and assist- 
ance of someone in the central 
office, the local men are developing 
an ability to present ideas and ex- 
planations to others. Important 
also is the psvchological advantage 
eained when questions as to en- 
forcement policies arise later in 
the season by someone who had the 
opportunity to attend but did not. 

When cooperation does exist, or 
even in isolated instances of assist- 
industry relationships 
improved tremendously if credit is 
given for the service rendered. It 
is a natural human 
take undue credit and to minimize 
the part plaved by others. A. sin- 
cere public acknowledgment, a per- 
sonal letter, and a credit line in 
the annual report are just as much 
a part of administrative manage- 
ment as is the establishment of an 


ance, are 


tendency to 


organization. 


Cooperation With Other Agencies 


This same relationship must also 


RRS 
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be encouraged with other state 
agencies and segments of the fed- 
The state high- 


way department, the state patrol, 


eral government. 


the tax division, the licensing agen- 
ev, the land department, the polu- 
tion commission, and many others 
which vary from state to state are 
in charge of activities which affect 
the forest industries and therefore 
are Hmportant to the state forestry 
department. The same rules of be- 
that 
management, to publie relations, 


havior apply to personne! 
and to industry relations, apply 
here. Cooperation with these state 
agencies and with similar agencies 
in the federal government is a defi- 
nite of administrative 
affecting 


man- 
the 
well being of the forest resource. 


part 


agement, seriously 


Summary 


This concept of the administra 
tive management of a large state 
forestry department recognizes the 
necessity of adherence to sound 
organizational procedures, adjust- 
ment to changing conditions, plac- 
ing authority on the local level, and 
of full discussions on all problems, 
It places particular emphasis on 
the development of a strong per- 
sonnel program a well defined pub- 
lic relations effort, and a sincere 
attempt to cooperate with the for- 
est industries and allied agencies 
of government. Deeply involved is 
a broad and interesting study of 
human behavior which understands 
that in today’s highly integrated 
society the respeet and confidence 
of many elements in that society 
are essential to the attainment of 
forest conservation objectives. 
Clearly recognized is the funda- 
mental dignity of the individual 
in keeping with the principles set 
forth so cogently in the preamble 
to the Constitution of our United 
States. 
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Blow-Up Fires— Silviculture or Weather 


Problems?’ 


**Blow-up’’ fires are defined as those which exhibit violent build-up in 
fire intensity or rate of spread sufficient to prevent direct control by 
efficient application of conventional fire fighting methods. Blow-ups 
are an increasingly important cause of large fires and can arise out 
of so many different situations that they may pose the most critical 


problem facing forest 


management 


today. Defining blow-ups and 


isolating possible situations which can cause them is the first step 


toward their understanding and control. 


LARGE FIRES are responsible for 
most of today’s burned area and 
high damage. They dissipate most 
of the fire fighting effort, time, and 
money, and they kill. non-expend- 
able men. Moreover, as intensity 
of land 

damage increasingly greater values 
and increasingly higher 
costs to put them out. 


use increases large fires 
require 


Small fires become large fires for 
many but the two 
common are: insufficient 
suppression action or ‘‘blow-up”’ 
Major effort past 
vears has been devoted to reducing 


reasons, most 


causes 
conditions. 


the first cause by means of stepped- 
up prevention, increased direct ex 
penditures for fire control, and de- 
velopment of modern machinery. 

This effort has made fire control 
more effective and kept many fires 
small. But the cures for blow-ups 
have been obscure and blow-ups 
still oceur with deplorable fre- 
queney. 

Considered acts of God, rarely 
predicted, practically 
stopped at their threshold 
ups remain as the real hazard to 


never 
blow- 


fire fighters and are the incvreasing- 
lv important cause of fire disasters 
such as Mann Gulch, Blackwater, 
Maine, and many of the eastern 
fires during October and Novem- 


ber, 1952. Until we know more 
about them we cannot deal with 
them successfully. 

Current blow-up studies are 


limited to part-time efforts of not 


‘Paper delivered at the meeting of the 
Division of Silviculture, 53rd annual 
meeting, S.A.F., Colorado Springs, Colo., 
Sept., 1953 

*Maintained by the Forest Service, U. 
S. Dept. Agric. at Berkeley in coopera 
tion with the University of California. 


than three or four widely 
scattered Except for 
Byram at the SE station this is a 
minor field of endeavor for these 
researchers their major 
responsibilities lie elsewhere. Each 
man is relating blow-up conditions 
to aspects of the upper atmosphere 
that appear locally important. Un- 
der these conditions 
slow. 


more 
researchers. 


because 


progress 1s 


Blow-ups cannot be defined in 
precise terms with present knowl- 
edge. Wildfire, which may be called 
free space combustion, burns un- 
measured fuels at undertermined 
It is known, however, that 
the energy released by large fires 
may be greater than the output of 
one average-size atom bomb every 
minute. No wonder researchers 
have been stymied and direct con- 


There- 


rates, 


trol measures do not exist. 


fore, until blow-ups can be de- 
scribed in measurable terms the 
authors have defined them for 


practical purposes as ‘‘fires which 
exhibit violent build-up in fire in- 
tensity or rate of spread sufficient 
to prevent direct control by effi- 
cient application of conventional 
fire fighting methods.”’ 


Conditions Leading to Blow-Ups 


There are a number of charae- 
teristics of fire and environment 
that may lead to blow-ups. When 
venerally favorable burning con- 
ditions exist there is always the 
possibility of a blow-up. Available 
evidence shows that such fires may 
stem from any of several basic 
causes operating singly or in com- 
bination. Broadly speaking, blow- 
up situations can be segregated in- 
to four broad classes: The pattern 
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of ignition and burning, the con- 
dition of the atmosphere, the topo- 
graphic location of the fire, and the 
surface burning conditions. Knowl- 
edge of these situations may help 
fire fighters recognize potential 
blow-ups. Knowledge of them 
may also help all foresters recog- 
nize that silviculture practice as 
well as weather may contribute to 
blow-up problems. 


Ignition and Burning Pattern 


Many simultaneous fire starts.- 
Numerous fires seattered over an 
area, as often occurs from spotting, 
sometimes produce violent fire 
phenomena. Radiated heat between 
adjacent flames may cause the fuels 
between them to ignite and burn 
with ‘‘fire-storm’’ effects. This 
phenomenon has been called ‘‘area 
ignition. ’’ 

Smouldering fire over an area. 
Fires often become established over 
considerable areas without consum- 
ing a significant proportion of the 
fuel in the process. Fires burning 
during the night and backfires that 
fail to burn cleanly are common 
sources of this situation. Slight 
changes in weather, or even just 
the normal night-to-day change in 
burning conditions, may often 
cause smouldering areas to flame 
up all at once and produce large 
whirls or runs. 

Surface fire drying crown foli- 
age.—Fires often burn the under- 
story vegetation or surface litter 
beneath tree or brush crowns with- 
out consuming the green foliage. 
This foliage, though, may be dried 
sufficiently to be highly inflamma- 
ble so that remaining hot embers 
can touch off a racing crown fire. 

Two or more large fires in close 
proximity -The convection eol- 
umns of adjacent fires may be 
drawn together to form one. Back- 
firing is often carried out in a way 
to use this principle on a small 
scale. Two wildfires, or a wildfire 
and a backfire allowed to become 
relatively large, however, are often 
drawn together so violently that 
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large whirls or fire sweeps develop. 
These often run considerable dis- 
tances beyond the area of joining. 
(See Figures 1, 2, and 3.3) 


Condition of the Atmosphere 


Fire burning under a weak in 
-Whenever an 
exists above a fire, the rise of the 
convection column is held in check 
by the inversion and fire burns 
sluggishly. If the inversion layer 
is weak or shallow, though, it may 
he pierced by the convection col- 
umn. Then, if the air above is un- 
stable, piercing the inversion may 
act on the fire as if a damper were 
opened or forced draft employed. 
A more usual situation is the nor- 
mal dissipation of a night-time in- 
version during mid-morning hours. 
Fire may lie quietly until the in- 
then flare up 


Version, Inversion 


version is) gone, 
rapidly, 

Fire burning in hot air beneath 
a cool air mass._—-This is in effect 
a bubble of hot air resting on the 
ground. Breaking such a bubble 
over a 
piercing an inversion. The hot air 
upward and air 
rushes in from the sides. Small or 
large whirls may develop. The 
situation oecurs in both flat and 
steep country. but particularly 
violent eruptions are characteristic 
of poorly ventilated basins and 
eanyons. (See Figures 4 and 5.4) 


fire has the same effect as 


rushes cooler 


Combustible gases from a fire ac- 
cumulating near the ground.— 
Most fires burn so inefficiently that 
large quantities of volatile flamma- 
ble gases are driven off without be- 
ing burned. Under certain air con- 
ditions these gases may be trapped 
near the ground in low inversions 
er in poorly ventilated basins or 
eanyons. When enough is 
mixed with air in necessary 
portions. flame may flash over a 


pro- 


considerable area. 

Fire exposed to steady-flow con- 
vection winds.—These are relative- 
ly non-turbulent winds that com- 
monly result from cold air flowing 


°Figures 1, 2, and 3 are from Morrel 
Fire, Cleveland National Forest, August 
6, 1950. 

‘Figures 4 and 5 are from Wheeler 
Springs Fire, Los Padres National For 
est, September 12, 1948. 
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downward. They are caused on 
a local scale by cooling of moun- 
tain slopes by radiation and on a 
larger seale by cool air crossing 
mountain ranges and flowing down 
the lee slopes, or by cold air above 


Fic. 1.- 
fire line at left center. 


12:10 PM 


of Forestry 


Fig. 2.—Convection columns from 


increase in burning rate. 


two separate 
Note fire on the right still quiet. 
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high plateaus flowing downward 
into) lower country. Near the 
gvround these winds are often con 
fined to a thin layer only a few 
feet thick; vegetation and 
topography may confine them to 


here, 


Photo California Division of Forestry 


Backfire progressing from center background to left and down constructed 
Part of main fire burning quietly on right. 


Photo California Division 


parts of backfire have joined with 
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12:50 PM 


wind shift, 


that on 


Following 


right are joined in one column. 


convection from all parts of fire perimeter 


Photo California Division of Forestru. 


including 


‘he result was explosive mass fire which 


swept through basin in center of picture and on across control line at the left. 


distinet) flow channels, which 


high velocities and violent though 
small-scale turbulence often occur. 
Ileat generated by a fire in such a 
laver is largely confined to the lay- 
er, and its convection column, in- 
cluding the flames, tends to follow 
the direction of air flow. Although 
the these 
winds Is 


general direetion of 
down 
places they may be diverted up or 
tend to 


spread in the same direction. 


slope, in some 


across slopes and. fires 
Fire burning near a cell of ver 

Vertical cir 
in the atmos- 


fical air circulation 


culation is common 


phere. In a cumulus cloud, for 
example, air rushes upward at 
high velocity through the cloud 


center, and an equal mass of air 
flows downward around the up 
draft This sort of 
circulation may be present in dry 
visible. If a 
column 


column 


sane 


air, even though not 
fire 
with one of these cells of vertical 
violent updrafts and 


horizontal 


convection eonnects 
circulation, 
hurricane-foree 
may oeeur at the fire. 


winds 


Topographic Location 


Fire burning on upper slopes of 


mountain or ridae Prevailing 


winds in the upper air are often 
warmer, drier, less turbulent, or of 
higher velocity than surface winds. 
Their effects on fire in 
locations often approach those of 
When surface 


air warms during the day in moun- 


exposed 
steady-flow winds. 


tain country, its up-slope flow and 
turbulent action lift these steady- 
How effects above the ridge tops. 
The surface air movement becomes 


dominating. As the surface air 
cools again at night, the prevailing 
winds may again be felt on the 


higher peaks and ridges. Fires on 
exposed ridges may thus increase 
rate, while 
lower elevations may quiet down 
In situations this diurnal 
change may not be pronounced. 
but fire burning moderately on 
lower 


in’ burning those at 


other 


slopes may beevin to run 


when it reaches higher elevations 
exposed to the prevailing wind. 
Fires 


facing 


burning on one of two 
Fire burnine 


one side of a steep canyon or draw 


slopes. on 


may radiate enough heat to the 
opposite side to cause ignition. 
When large areas are exposed 


simultaneously to such radiation, 
a whole slope may take fire virtu- 


ally at onee, 
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Surface Burning Conditions 


of 


Free-burning fires 


Evtreme combinations 
havior factors, 
react always to the existing com- 
all of fuel. 


Weather, topography, and burning 


bination of factors 
pattern which govern fire behavior. 
Only all 
factors severe, creating 


infrequently are these 
conditions for the spread of fire. 
but 


exist, fires usually burn too hot and 


when these circumstances do 
fast to handle, and may therefore 
be said to blow up. 

Fire 


halanee. 


behavior factors in erttical 

More frequently some be- 
havior factors are severe, while 
the 
that fires burn with only nominal 
Often times 


the factors are in such eritical bal 


others are limiting to extent 


intensity and speed. 
ance that only one need change to 


For 


example, a change in wind velocity 


provide blow-up) conditions. 


alone, or merely the movement of 
fire from a closed to an open tim- 
her type 
up a combination that will cause 
a quiet fire to flare up or run with 
devastating effects, 


may be sufficient to set 


Silviculture Versus Weather 


The common element in all blow 
up situations is their requirement 
that fuel and microclimate be fa- 
vorable to rapid combustion and 
spread of the fire. To the extent. 
then, that silviculture can control 
fuel and microclimate in the for 
est, it ean modify both the prob- 


ability severity of blow-up 
fires. 

Fuels are the green and dead 
vegetation. Kinds, amounts, and 
vertical and horizontal distribu- 


tions of these fuels are determined 
by silvicultural These 
fuel characteristics plav an impor- 
tant role in setting the stave for 
But once blow- 


pract ices, 


possible blow-ups. 
ups are in progress, the size, shape. 
and arrangement of fuels can be 
less important than fuel moisture. 
{nel temperature, and wind. Thus 
at least important as—often 
more important than—the fuels 
themselves are the effects of silvi- 
cultural practices on the expostre 
of these fuels to wind and to the 
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heating and drying effects of the blow-up fires. But until we can completely coordinated with other 
sun. Conversion of closed stands  weasure these effects quantitative-  faetors which control silvicultural 
to open, for example, can alter ly. blow-up prevention cannot be — practices. 

three important fire behavior fae- 
tors in these orders of magnitude : 


Fire behavion Marimum eficet 

factor of conversion 

Fuel temperature Multiply by 1.5 

Fuel moisture Multiply by 0.5 

Surface wind ve Multiply by 104 
locity 


Thus the critical nature of the slash 
problem may result as much from 
microclimate changes — associated 
with cutting as from surface fuel 
accumulation. 

To be sure, the causes of blow- 
ups associated with large-scale at- 
mospheric effects are important. 
Not only is the atmospheric condi- 
tion a major element in five of the 


blow-up situations described above, 10:00 AM 


but it is a contributine factor to 


Photo Forest Service 


surface burning conditions in all pig. 4.——The fire is traveling at a moderate rate ip response to mild surface burning 
situations. The solution to this — conditions. The convection column is held down by cool air aloft. 
part of the problem lies in deter- 
mining how air characteristics af- 
fect fire behavior and in establish- 
ing systems for predicting when 
the characteristics will be critical. 
Because fuel and microclimate 
are both subject to some direct 
control, possibilities and effects of 
their modification should of 
vital concern to all foresters. The 
knowledge we have today tells us 
the kind of effects that silvicultural 
practices have on fires in’ general 
and on blow-ups in particular, But 
we can deseribe these effects only 
in qualitative ways. By consider 
ing the situations out of whieh 


blow-ups can occur, enough is 
know ‘nable forester 

kK own to enable foresters to plan 11:00 AM 
cutting methods and patterns, and 


pruning, and thinnine to reduce Fi. a ~The convection column has pierced the cool air above, boiling up to about 
16,000 feet. The fire exploded at the same time, making a sustained run at 4,500 


the possibility and severity of geres per hour, 
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Needle Droop and Needle Blight 


of Red Pine’ 


Recent damage by needle droop in Wisconsin plantations has caused con- 
cern for fear it might become widespread, since no satisfactory er- 


planation was available. 


This paper suggests the cause of the disease, 


and distinguishes needle droop from needle blight with which it pre- 


viously has been confused, 


NreEDLE pROOoP is characterized by 
an abnormal drooping and dying 
of the current season’s needles, It 
has been noticed particularly on 
red pine (Pius 
Ait.). Sporadic local occurrences 
have concerned foresters in’ the 
Lake States since the first reported 
appearance in 1935 (2). It ap- 
peared alarmingly in the late sum- 
mer of 1947, and less extensively in 
1950 and 1951, in certain planta- 
tions in central and northern Wis- 


young resinosa 


COMSIN, 

Kew references to 
needle droop have appeared. In 
1939, Davis ef al reported on needle 
droop of pine in the Lake States 
and elsewhere, They did not deter- 
mine the cause, but suggested that 


published 


it was the result of some environ- 
mental factor such as drought, heat, 
or frost. Droop symptoms some 
what resembling those seen in the 
field were rreen 
house experiment in which water 
was withheld from seedlings for 20 
days, after which normal watering 


induced one 


was resumed. 

A similar disease of red pine in 
Ontario, ‘‘needle blight’’, was. re- 
ported by Haddow and Adamson 
(6) Haddow (5 Haddow 
concluded that his blight 
was the same as the needle droop in 
the Lake States. He attributed 
needle blight to infection by Pullu- 
Berkh 


red pine needles 


and 
needle 


laria pullulans (de Bary) 
of the 
which were infested by the larva of 
T\ pical needle blight 


bases of 
a gall midge. 


1Approved for publication by the di 
rector of the Wiseonsin Agricultural Ex 
periment Station. 

This work was supported in part by 
the Wisconsin Conservation Department. 
Thanks are due Dr. Carl Hartley for 
memoranda from his files and H. J. Ho 
vind, A. L. Nelson, and R. Rommes for 
assistance in local investigations. Eugene 
Herrling prepared the photographs. 


was never produced through inocu- 
lations, but invasion by the fungus 
of needles wounded at the base was 
observed. 

Injury to needles of Scotch pine 
(P. sylvestris L.) in Europe caused 
by a gall midge larva was reported 
by Eckstein (4) and Smolak (17) 
Also, symptoms on the foliage of 
Scotch pine, similar to those of 
needle blight on red pine, were 
deseribed by Prell (15) and Tu 
beuf (79). This injury, too, was 
associated with development of the 
larva of a gall midge. Haddow (5) 
noted the similarity of the injury 
to needle blight and suggested the 
possibility of a common etiology. 

Frost injury also has been asso 
ciated with needle droop of pines 
A droop of ponderosa pine (P. 
ponderosa Lawson) in the North 
west was attributed to frost, from a 
study of climatological data (2) 
Symptoms of needle droop of lob 
lolly pine (P. taeda L.) nursery 
stock were reported to be the result 
of frost injury in a few instances 
(3). 

Damage in young red pine plan 
tations and the possible threat ot 
the the widespread 
plantings of red pine caused con 
cern, In the Lake States (2) needle 


disease to 


droop was most common on plan 
tation stock, natural re 
production and nursery stock were 
seldom affected. The most severe 
injury and the highest mortality 
were observed on trees less than 6 
feet in height, although a foliage 
droop appeared on trees up to 20 
feet in height. In Ontario (5), 
needle blight was observed mostly 
in plantations from 10 to 20 years 
old. None of the trees were killed, 
but up to 75 percent of the eurrent 


whereas 


season's foliage was destroved. 
No satisfactory explanation for 
the cause of needle droop was avail- 
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able. The purpose of the present 
investigation was to consider the 
various possibilities and to clarify 
the cause of needle droop as it ap- 
peared in young red pine planta- 
tions in Wisconsin. 


Needle Droop in Wisconsin 


Plantations 

Symptoms 
Trees affected with a fohave 
droop Wisconsin plantations 


showed alike in 
some respects but differing in oth- 
ers. The first is called needle droop 
and the seeond needle blight. These 
two symptom complexes had differ- 
ent origins. 

Needle droop. — The symptoms 
of typical needle droop were simi- 
lar in all those de- 
scribed by Davis et al. (2) for this 
disease in 1935 in the Lake States. 
The current season’s needles were 
bent down sharply (Fig. 1, A), 
often through an angle approach 
ing 160 degrees. The bend occurred 
within the sheath about one-fourth 
inch from the base of the needles. 
was 


two syndromes, 


respects to 


conspicuous constriction 
present at the crook, often accom. 
panied by resin infiltration of the 
lesion (Fig. 1, B). Drooping oe- 
curred when the needles were still 
green. Later the needles died and 
gradually turned brown, most of 
them remaining attached to the 
stem well into the following sum- 
mer (Fig. 1, A). In the spring of 
1948 the affected twigs showed 
various degrees of injury, ranging 
from killed shoots of the 1947 sea- 
son to living twigs, which produced 
in 1948 a stunted shoot, or perhaps 
to one practically normal. The 
severity of needle droop was 
greatest on the shoots toward the 
top of the tree. On the affected 
shoots damage was greatest at the 
tip and decreased toward the base. 
If the entire shoot was not killed. 
sometimes needles toward the base 
were drooped only slightly or not 
at all, and remained alive and green. 
In the sheath region of such nee- 
dles, resinous reddish-brown lesions 
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were present at the same point as 
the collapsed tissye of the sharply- 
drooped needles. Often the lesion 
was somewhat swollen and_ the 
needle epidermis was split, expos- 
ing a brown cork-like tissue (Fig. 
1, D.) In a few areas needle droop 
affected only the needles of extra- 
seasonal growth (5). They ap- 
peared as a collar of drooped nee- 
dles between the regular 1947 
growth and the new shoots pro- 
duced in 1948. Needles of the reg- 
ular 1947 growth were still alive 
and green, although some nearest 
the top of the internode were 
slightly bent, and had dark, resi- 
nous, swollen lesions in the basal 
sheath region. No evidence of in- 
sect activity was ever found asso- 
ciated with true needle droop. 
However, small black erumpent 
pyenidia of the fungus Pullularia 
were often present in the late fall 
or following spring on the con- 
stricted lesions of the dead needles. 
Occasionally they were found also 
on the swollen resinous lesions of 
living needles. 

Microscopic examination of eross- 
sections of lesions from needles of 
both needle droop and_ needle 
blight showed a mass of collapsed 
cells infiltrated with resin and gum. 
In some lesions fungus mycelium 
permeated the mesophyll. Numer- 
ous other lesions were examined, 
however, in which no sign of my- 
celium was visible. In the dark- 
on living 1947 
needles from trees affected by typi- 
cal needle droop, a wound cork 
laver formed a cylinder in the 
mesophyll region, surrounding the 
central vascular core. The 
phyll tissue was generally disor- 
vanized and infiltrated with resin. 
Often the epidermis was split in 
one or more places. Hyphal strands 
were seen only rarely in such le- 
sions. In most instances cells of the 
transfusion tissue and the vascular 
bundles appeared normal. 

Needle blight. — Needle blight. 
distinct from needle droop, was 
seen in August and September of 
1949, 1950, and 1951. It occurred 
on trees about 6 to 20 feet in height 
irregularly distributed throughout 
a few red pine plantations in cen- 
tral and northern Wisconsin. The 


colored — lesions 


meso- 
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Fig. 1.——A. Current season’s shoots on the top portion of a young red pine tree af 
fected by needle droop. B. Typically bent red pine needles affeeted by needle droop. 
Left: Base of a needle with the sheath removed to show constricted lesion. Right: 


Needle bundle with characteristic sharp bend in the basal sheath region. C. 


Gall 


midge larvae on lesions in the basal sheath region of red pine needles affeeted by 


needle blight. D. Swollen, dark colored, resinous lesions in the 


sheath region of living 


needles from red pine twigs affected by needle droop. 


needles bent down sharply. How- 
ever, although drooping of the 
individual needles was similar to 
that in needle droop, significant 
differences occurred other 
Drooped needles of the 
eurrent season’s growth, sharply 
bent within the sheath, were usual- 
ly scattered over the shoot or in 
small groups. small 
with only a few needles, all the 
needles were often affected. On 


spects. 


shoots 


affected larger shoots, 
however, the greatest loss of needles 
was from the basal part. Often a 
tuft of unaffected needles remained 
at the tip. 


were 


severely 


The drooped needles 
at first but died 
eradually turned brown after bend- 
ing down. They fell off readily 
sometimes even before they turned 
constricted 
the 
needles 


ereen and 


resinous 
present at 
affected 


brown. A 
ere 0k. 


were 


lesion was 


Sometimes 
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not drooped but were held erect by 
surrounding healthy needles until 
the collapsed tissue of the lesion 
became hard and brittle through 
resin deposition. Shoots were not 
killed by needle blight in the Wis- 
consin plantations, nor was this re- 
ported to oceur in the Ontario plan- 
(5). The dark 
lesions on green needles, which ap- 


tations resinous 
peared near the lower limit of in- 
jury in needle droop, were never 
seen on trees affected by needle 
blight. 

The origin of the needle blight 
appeared to lie in oviposition by a 
vall midge at the base of the nee- 
dles in the late spring or early 
summer, as reported by Haddow 
At the basal portion of the 
many of the affeeted 
needles, usually between the two 
needles of a bundle, lay a bright 
reddish-orange larva. It was gen- 
erally located in a slight depression 
on the adaxial face of the needle. 
In three plantations where blight 
evidently was recent and needles 
either straight or drooped 
and still green, larvae were found 
in some fascicles at the site of le- 
ranging from an_ incipient 
browning to the constricted resin- 
infiltrated condition (Fig. 1, C). 
On other fascicles a larvae was seen 
in a small cavity at the very base 
of the needle bundle, either on the 
abaxial face or the two 
needles. Often there was no sign 
of injury to the needle at this 
point. These compare 
with for 
needle blight by Haddow (5), and 
the larvae observed were similar to 
those which were identified for him 
as larvae of a gall midge in the 
genus Thecodiplosis 

After blight 
wuished needle droop, and 
rela- 
tion, the cause of needle blight was 


(5). 


lesion on 


were 


between 


symptoms 


closely those deseribed 


needle was distin- 
from 


because of the obvious insect 


not examined further. It was much 
less important than needle droop 
in Wisconsin plantations. 


Occurrence of Needle Droop 
Needle droop appeared in epi- 
demie proportions in late July and 
August of 1947 in voung red pine 
plantations in central and northern 


Wisconsin. A number of scattered 
plantations were also affected in 
August, 1950 and 1951, especially 
in northern Wisconsin. 

Affected plantations were exam- 
ined in the spring and summer of 
1948, 1950 and 1951. Collections 
were made in over thirty red pine 
plantations in the northeastern 
(Vilas and Marinette Counties), 
northwestern (Sawyer County), 
and central (Wood, Adams, Ju- 
neau Counties) parts of the state. 
The was most severe in 
lower areas, as noted also by Davis 
etal. (2), and on poor sites where 
ground cover and competition were 
unusually heavy. Trees under 4 
feet in height on sites covered with 
a heavy grass sod were especially 
liable to severe damage by needle 


disease 


droop. Typical needle droop was 
seen only in young plantations 
where the trees were generally 


under 6 feet in height. 

In the spring of 1948, on one- 
tenth acre sample plots selected at 
random in five plantations in Mari- 
nette County, from 50 to 95 per- 
cent of the trees were affected with 
needle droop. Mortality was low, 
ranging from 0 to 6 percent, but up 
to 80 percent of the affected trees 
showed severe to moderate dam- 
age. The 1947 season’s growth of 
the leader and most laterals had 
been killed on most of the severely 
affected trees. Trees less severely 
injured, with only the needles 
killed, produced new shoots in 1948 
above the affected portions. 


Inoculations with Pullularia 


The fungus Pullularia was com- 
monly associated with lesions of 
needle blight in Ontario (5). Hlad- 
dow reported for the first time the 
appearance in the fall and spring 
on needle blight lesions of small 
black erumpent pyenidia of this 
fungus. In the present work Pul- 
lularia was readily isolated from 
overwintered needles killed by 
needle droop and needle blight, and 


characteristic pyenidia also ap- 
peared on needle droop lesions. 
The possibility that Pullularia 


might be the causal agent of needle 
droop was tested by artificial mocu- 
lations of red pine needles. Cul- 
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tures obtained from single spore 
isolates of Pullularia were used in 
inoculations. 


Inoculation of Detached Needles 


Red pine needles detached from 
the stem were wounded and inoeu- 
lated in the laboratory. Sheaths 
were removed and groups of nee- 
dles were surface-sterilized in an 
aleohol-caleium hypochlorite solu- 
tion or with mercuric chloride; 
others were not sterilized. One 
needle of each pair was inoculated 
by puncturing the epidermis with 
a fine glass or steel needle while 
the leaf was submerged in a spore 
suspension in water or malt extract, 
or by injecting the leaf with a simi- 
lar spore suspension by means of a 
hypodermic syringe. Controls were 
simliarly treated with sterile malt 
extract or water. Needles were in- 
cubated at room temperature in 
covered refrigerator dishes 
lined with moist paper toweling. 

Three trials with 45, 50, and 
90 inoculated needles respectively 
gave similar results. In a repre- 
sentative series of 90 inoculated 
needles, 81 were invaded by my- 
celium of Pullularia, but only on 
the moribund needle tissue; of 60 
controls, none became infected. 
Mycelial tufts and white globular 
masses of spores formed at the 
wound, or at the basal end of the 
needle. After 14 days small dark 
erumpent pycnidia were being 
formed on the needle On 
such a substrate the fungus ap- 
peared to grow merely as a sapro- 
phyte. There was no evidence of 
distinet lesion formation, and the 
only host reaction was a small dark 
brown to black spot formed in re- 
sponse to the wounding of the 
needle. The slightly softened and 
darkened basal tissue, where the 
fungus remained localized, did not 
differ markedly in appearance from 
the natural breakdown which grad- 
ually appeared at the bases of the 
control needles. 


vlass 


bases. 


Inoculation of Attached Needles 


Numerous attempts were made 
with different conditions to pro- 
duce needle droop by inoculation 
of living needles on potted trees 
and on trees in plantations. 


tin 
2 
| 
| 


JUNE 1954 

The methods of inoculation in 
different 
details, but the general procedure 
was to spray the foliage or to inject 
the needles with a spore suspension. 


experiments varied in 


Spore suspensions in water or in a 
malt extract solution were prepared 


by washing spores off cultures 
growing on malt agar in’ Petri 
dishes. Sinee unwounded leaves 


in numerous trials always gave no 
response, they were wounded by 
single or multiple punctures in the 
basal sheath region with fine glass 
or steel needles, or a spore suspen- 
sion was injected with a hypoder- 
mie syringe. Pine needles in various 
stages of growth were inoculated. 
After inoculation, trees were incu- 
bated for 24 or 48 hours in a mois- 
ture chamber, or branches were 
enclosed in transparent waterproof 
plastic bags. During the incuba- 
tion period, stems and sheath scales 
were blackened by the relatively 
abundant growth of mycelium of 
Pullularia. The number of potted 
trees employed in 21 inoculation 
experiments varied from 1 to 10 in 
each; in all, 105 trees were used. 
Shoots on most of the trees carried 
from 100 to 250 needle fascicles. 
and approximately forty thousand 
needle fascicles were wounded and 
inoculated. 

Inoculations in the field con- 
sisted of two series in which about 
five thousand needle bundles on 15 
trees were inoculated. 

Two chief 
were seen on the wounded needles. 
The first type, seen on about 75 
percent of all punctured needles, 
was the healing of the wound with 
the gradual formation of a local- 
ized reddish-brown resinous lesion. 
After about 2 to 4 weeks this was 
smaller than, but otherwise similar 
to, the dark-colored resinous lesions 
often associated with green needles 
on trees affected by needle droop. 
In the second type, seen on about 
25 pereent of the wounded needles, 
a section of needle tissue about 1 
to 2 millimeters long at the site of 
the puncture shrivelled and died. 
With some needles only the lesion 
and portion distal to it died and 
tell off, whereas in other instances 
the entire needle died. Often only 
one needle of a bundle died. If the 


types of response 
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wounded needles were growing, the 
healed wound or dead lesion was 
pushed out beyond the sheath by 
continued normal growth of the 
remaining basal portion. Generally 
both main types of response were 
seen on needles of a single shoot, 
and occurred on both inoculated 
needles and wounded uninoculated 
controls. There was no sign of 
parasitic infection by Pullularia. 
The chief response of needles on 
which the puncture wounds healed 
was the development of a wound 
periderm and the infiltration of the 
wounded tissue with resin. The 
cork layer produced usually formed 
a cylinder around the central core 
of vascular bundles and transfu- 
sion tissue. Most of the mesophyll 


tissue for about 1 millimeter on 
either side of the puncture was 
completely disorganized oe- 


eluded with resin. Growth of the 
wound periderm often caused a 
swelling of the needle and a rup- 
ture of the epidermis in this region. 
The resulting dark, resinous lesion 
resembled that on living green 
needles associated with trees af- 
fected by needle droop. 

Differences in the amount of 
damage to the needles caused by 
the puncture depended largely 
upon their size, age, and suceu- 
lence. Those which were soft and 
succulent and small in diameter 
were injured more severely than 
thicker, hardened Mor- 
tality of succulent needles varied 
from none up to about 10 percent. 
The number of inoculated needles 
with shriveled lesions or which died 
entirely was about twice that of the 
wounded uninoculated — controls. 
[pon microscopic examination of 
about four hundred needles, myce- 
lium was not commonly evident in 
most of the lesions. Occasionally. 
however, invasion of hyphae in the 
wounded mesophyll could be seen. 
Typical needle droop symptoms 
were not caused by any of these in- 
oculations. 

Results of the inoculations on 
trees in the field were much the 
same as those reported for the 
greenhouse experiments, and typi- 
cal needle droop was not repro- 
duced. About 3 to & percent of the 
wounded needles died. There was 


needles. 


415 


no significant difference in needle 
mortality between inoculated nee- 
dles and wounded controls. It ap- 
peared that desiccation of the 
wounded tissue in the hot summer 
sun was primarily responsible for 
death of the needles. Again the 
usual response to the inoculation 
wound was formation of a wound 
periderm and infiltration of resin 
in the wound area. 


The Production of Needle Droop 
by Environmental Factors 


The possibility that needle droop 
was incited by some nonparasitic 
agency was next investigated. Ex- 
periments on the effect of various 
environmental conditions were con- 
ducted mainly with potted 4-yvear- 
old transplants growing in pots in 
the greenhouse later with 
3-vear-old trees in a nursery trans- 
plant bed. 

In numerous trials under vary- 
ing conditions, over 125 trees were 
exposed to drought. water-soakine. 
beating artificial rain, or high tem 
peratures of 98° to 111° F. Tn most 
of the trials, the trees showed no 
effeets and the disease was not re- 
produced. The details are omitted 
because of their length. However, 
droop symptoms appeared on about 
15 trees in some of the trials which 
favored rapid drying of succulent 
tissue. 


Physiological Drought 


To study the effects of a lowered 
water balance in the plants, trees 
were placed in having 
high osmotie pressure. This induced 
a drought.’ Roots 
of red pine transplants 
washed free of soil and 
in’ molar 
through which air was bubbled con 
tinuously to provide 
Trials included 4-vear-old trans- 
plants which had been in pots for 
several months, 3-vear-old  trans- 
plants freshly dug from the nurs- 
bed, and a few cuttings of 
current season’s growth from trees 
in a plantation. Experiments were 
performed in August, when foliage 
was in the stage usually affected by 
needle droop. The following results 
are from a representative experi- 
ment. Comparable results were ob- 
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tained in two other similar trials; 
about 70 voung trees were used in 
all. 

Changes in appearance began to 
appear after 2 to 3 days on the eur- 
Drying and 

first near 
nearest 


rent season’s needles. 
discoloration oeeurred 
the those 
the tip of the shoot. 
the current 
affected within 12 to 24 
(iradually they became pale green 


needles 
The 


Seasons needles 


hase of 
rest of 

were 
hours. 


At the same time, 
these needles were characteristical- 


to straw colored. 


ly drooped at a shrivelled lesion in 
the sheath region about one-fourth 
inch above the basal attachment of 
The rest of the needle 
and turgid 


region 


the needle 
still 
‘ollapse of 


was ereen when 


this occurred, 
but later it became bleached in ap- 
pearance and often flaccid through- 
its length. The older 
did not show the basal collapse or 


out needles 


drooping, but gradually became a 
dull red color within a period of 
All of the 36 trees 
vised in the five trials showed simi- 
lar effects 


2 weeks. 


about 
Similar results were ob- 
potted 
watered with a 1!5 M suerose solu- 


tained when trees were 


tion. Controls in’ tap water re- 
mained apparently normal for the 
duration of the experiments. 

A comparison of trees treated in 
vreenhouses held at constant tem- 
peratures of 61° and 82° F. showed 
that severe symptoms oe- 
curred on trees in the higher tem- 
perature. Basal collapse and droop- 


more 


ing of the needles oceurred within 
2 to 3 days at the higher tempera- 
ture, the rest of the foliage 
reddish hue in a few 
At 61° F., however, the 
drooping and color change of the 
younger 


and 
took on a 
more days 
needles from green to 
straw color was the only visible ef- 
fect. The older 


green for 2 


needles remained 
weeks, the duration of 
the experiment. Drooping and dis- 
coloration began about 1 to 3 davs 
after that on the trees in the 8&2 
house 


Rapid Transpiration and Limited 
Water Availability 
The significance of the water re- 
lations of the trees was indicated 
from the cirecumstanees surround- 


ing each case of artificially-caused 


droop in the previous experiments. 
Further then con- 
ducted on the effect of rapid trans- 
piration, especially when the mois- 
ture supply was limiting. 


studies were 


In one group of experiments 
the results were observed of expo- 
sure of 15 potted trees affected by 
physiological drought to conditions 
favorable for rapid transpir: n. 
The plants, watered with a l4o M 
sucrose solution, were placed in the 
air stream from a fan in a chamber 
held at a temperature of 100° F. 
and a relative humidity of 30 to 40 
pereent. Several trials with two to 
five trees each resulted in typical 
droop symptoms within a 
The amount of drooping 
seemed to depend largely upon the 
stage of maturity of the needles. 
Signs of incipient droop of the eur- 
rent were 
after as little as 2 hours. On sev- 


few 
hours. 


season’s needles seen 
eral of the trees characteristic nee- 
dle droop was induced after 31. 
hours’ exposure. The needles were 
bent sharply in the sheath region, 
but were green and turgid both 
above and below the small collapsed 
section. After 20 hours, drying was 
so severe that the drooped needles 
assumed a straw color. Older nee- 
dles showed no effeets. 

A comparison was made of pot- 


ted trees from which water was 
withheld and other trees which 
were watered. Groups of two to six 
trees, having new foliage ecom- 


parable to that of trees in late July 
and August in the field, were 
placed in the transpiration cham- 
ber. A total of 36 trees were tested 
in eight different trials. All showed 
comparable symptoms of droop. 
Needles of 10 control trees which 
watered frequently during 
their periods of exposure in the 
chamber did not droop. When trees 
which had not watered for 
three or more days were placed in 
the chamber, characteristic needle 
droop resulted after a few hours. 
The use of a solution of high os- 
motie pressure was thus unneces- 
sary. Typical needle droop ap- 
peared when a high rate of tran- 
spiration aeecompanied low 
moisture. 


were 


been 


soil 


The intluenee of excessive trans- 
piration was studied on 3-year-old 


JOURNAL OF FORESTRY 


red pines in a nursery bed at the 
Griffith State Forestry Nursery, 
Wisconsin Rapids. A frame cov- 
ered with transparent plastic 
sheeting and placed over a portion 
of the nursery bed formed a cham- 
ber within which were enclosed 
three rows of transplants, about 
ninety young trees. The chamber 
remained over the trees for 8 hours 
ona hot August day. At one o’clock 
the temperature recorded by a 
thermometer exposed to the sun in 
the chamber reached its highest 
point, 120° F. Air temperature on 
a shaded thermometer was up to 
105° F. Moisture collected on the 
top and sides of the chamber and 
ran down the sides into the sand 
at the base of the frame. When the 
covering was removed, most needles 
were green and erect, but a few 
drooped needles were observed at 
the tips of the leaders of several 
seattered trees. A week after the 
treatment, almost all the needles of 
the current season’s growth on all 
the trees were typically drooped. 
As the needles dried out, the distal 
portion died and turned brown, 
and the affected trees presented the 
typical appearance of needle droop 
as seen on small trees in planta- 
tions. 

When these trees were examined 
the following spring, erumpent 
pyenidia of Pullularia were pres- 
ent on a few seattered drooped 
needles, but the fungus was not 
common on these trees. Severity of 
the drooping decreased toward the 
base of the shoot. On the majority 
of the trees some of the lower nee- 


dles on the affected shoot were 
drooped slightly but were still 
green. Typical brown resinous 


lesions had formed at the bend. 

A similar experiment was _per- 
formed a few days after the first 
one under less severe conditions. 
The highest temperature reached 
on a thermometer in the sun in the 


chamber was 102° F., and the 
highest air temperature in the 


chamber was only 91° F. Although 
water condensed on the sides of 
the chamber, it did not accumulate 
in as large a quantity as it did the 
first time. No drooping or basal 
collapse appeared. 
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Discussion 
The Role of Pullularia 


The common association of Pul- 
lularia with the dead or injured 
tissue of needle droop lesions was 
the 
ubiquitous occurrence of Pullularia 
on and in plant parts (1, 5.5. %, 
14, 16). In the present work the 
fungus 


not surprising, because of 


vrew readily as sapro- 
phyte and formed pyenidia on ce- 
tached red 
dead or injured needles on trees in 
the greenhouse and in the field. 
While never resulted 
in production of needle droop, the 


pine needles and on 


inoculations 


funeus sometimes appeared to be 
weakly parasitic on wounded nee- 
dle tissue, but not to the extent that 
it was the cause of needle droop or 
even a contributing the 
disease. Pullularia apparently was 


factor in 


present on needle droop lesions 


merely as saprophyte which 
found 
vrowth on tissue killed by abnormal 
The re- 


sponses of the needles in the inocu- 


favorable conditions for 


physiological conditions, 
lation experiments were due to the 


and to the 
desiccation of the wounded. tissue. 


stimulus of wounding 


The Etiology of Needle Droop 


indi- 
relations of 


The experimental results 
that the 


pine trees are con- 


cated Water 
red 
cerned in the cause of typical nee- 
Most red pine planta- 
tions in Wisconsin are on sands or 


dle droop. 
sandy loams. Sueh soils generally 
have a narrow range of available 
water between field) capacity and 
the permanent wilting percentage. 
Plants on soils of such low storage 
the 


Water 


exhaust 
available 


capacity supply of 
readily 
sooner than plants on soils with a 


Under 


larve storage capacity (10 
the stress of a high transpiration 
rate, the content of the 
soil immediately surrounding the 
absorbing roots may be rapidly de- 


moisture 


creased. Since capillary movement 
Is quite slow in soils drier than field 
capacity, it is probable that during 
periods of rapid transpiration the 
available water on soil particles in 
contact with 
much faster than it can be replaced 
by capillary Thus 
there may be a zone of soil around 


the roots is removed 


movement, 


each absorbing root from whieh all 
available water has been removed 
(70) 

The ratio of absorption to trats- 
piration, then, is a basie factor in 
the etiology of needle droop. Rapid 
transpiration is not harmful if ae- 
conipanied by absorption sufticient- 
ly rapid to prevent a serious inter- 
nal water deficit. However, the two 
processes often Proceed at different 
rates, If only for short periods of 
time, producing considerable 
tuations in the water content and 
turgidity of plant. tissues. More- 
over, the effect of any factor hin- 
dering absorption is most) noticea- 
ble when transpiration is high and 
least noticeable when it is low (10). 
Thus, Maximov (72) reported that 
a plant might wilt even with a rela- 
tively high water content of the 
soll, Needle droop Was noticed es- 
pecially areas where competi- 
tion, particularly from a erass sod. 
The impor- 
tance of a grass sod in the rapid 


was unusually heavy. 


depletion of soil moisture was noted 
by Lane and McComb (77). Sueh 
moisture depletion might) greatly 
hinder absorption by the pines. 

A further essential factor in the 
initiation of needle droop appears 
to be a high degree of succulence 
of the tissues. The early part of 
the growing season of 1935, when 
needle droop was first reported: in 
the Lake States, had an abundance 
of moisture and favored a highly 
succulent type of growth. Similar- 
Iv. the growing conditions the 
vears which needle droop ap- 
peared during the present study, 
1947, 1950, and 1951, favored high 
the Plants 
with highly succuient tissues suffer 


sticeulence of tissues. 
more Injury from desiccation, 
when they are exposed to dry air, 
than do plants which have grown 


under moderate moisture stress 
10). Jones (7) deseribed a 
ease known as onion blast) which 


occurred when onions grown dur- 
ing a period of cloudy, wet weather 
were suddenly exposed to bright 
sun, high 
humidity. 
rapid and the quick dehydration 
of the succulent tissues resulted: in 


temperatures, and low 


Transpiration became 


loss of turgor and collapse of the 


cells, 


117 


These observations suggest) an 


explanation of how needle droop 
may be induced in the field. When 
a combination of factors favorable 
to transpiration occurs, such as 
the high air temperature and low 
relative humidity of a hot dry wind 
on a sunny day, a high rate of 
transpiration may be produced. 
This leads to an absorption lag, re- 
sulting in a serious internal water 
deficit and loss of turgor of highly 
tissue. Since the pine 
from the base, the 


tissue in the basal sheath reeion is 


succulent 
needle g@rows 
the most succulent and most liable 
to injury. The tender tissue in this 
and the 
The amount of injury te 
the trees varies from death of the 


area collapses needles 


droop. 


drooped needles only, to the killing 
of the entire current season's shoot, 
or even of the entire plant if the 
tree is small. The amount of dam 
age suffered by the tree depends to 
a large extent upon the degree of 
dehydration suffered by the plant, 
the 
stave of maturation of the tissttes. 

Needle droop is not the result of 
drought 
result) of a 


as well as to succulenee and 


prolonged exposure to 


conditions, but is) the 
low ratio of absorption to trans 
piration over a relatively short) pe 
riod of time, perhaps even a few 
hours, 

In the experiments with sugar 
solutions of high osmotic pressure, 
not only was water absorption hin- 
dered, but an actual back-pull of 
water from the foliage apparently 
was produced. The possibility. was 
considered that high osmotic pres 
sure of the soil solution might be a 
factor in the cause of needle droop 
When soils become dry, the concen- 
tration of the soil solution is nat- 
urally increased. However, the soil 
solution in the sandy soils under 
many of the plantations affected by 
needle droop would contain a low 
percentage of dissolved salts. Even 
of 1936. no 


recurrence of needle droop Was re 


in the severe drought 
ported (2), nor was needle droop 
induced in the present work by ex- 
postire of potted trees to drought 
Therefore, high 
of the solution 
not considered to be the direct 
needle droop, although 


alone, osmotic 


pressure sol Was 


ealise of 


i 
fay 
¢ 
& 
a 
‘ 
4 
be 


during periods of low soil moisture 
content it could be a factor in de- 
creasing the availability of water 
to the roots. 

The characteristic collapse and 
bending of the portion of the nee- 
dles within the sheath is evidently 
related to the stage of development 
of the tissues in this particular re- 
vion of the leaf. Needle droop oc- 
curs only on needles of the current 
the needles 

they 
tissue 


season's growth; after 
fully mature, 
contain so lienified 
that even though the parenchyma 
cells lose their turgor the leaf does 
18). However, if a 

water deficit 
curred before the processes of cell- 
wall thickening had strengthened 
the needle tissues, particularly in 
tissues whieh had developed under 
succulent 


have become 


not droop Fa, 


internal oe- 


Serlous 


conditions favoring a 
type of growth, collapse of the cells 
the bend 
down their own weight. If 


lienification, cutinization, ete., had 


could needles to 


cause 


from 


strengthened the needle sufticiently, 
a water deficit might cause collapse 


and injury of the cells of the 
mesophyll while the needle re- 
mained rigid or drooped only 
slightly. The origin of the dark 


resinous lesions seen on still-living 
needles is believed to le in a se- 
water deficit of 
reached just 
The response of the 


internal 


needles W hich hav e 


such a stage. 
needle to this injury results in the 
periderm 


formation of a wound 


and ocelusion of the cells of the 
mesophyll with resin 
Summary 
Needle droop, an abnormal 


drooping and dying of the current 
season's needles of trees In red pine 


plantations in) Wisconsin, has been 


attributed to such unfavorable con- 
ditions as drought, heat, frost, or to 
infection by the fungus Pullularia 
in association with a gall midge. 
Field and greenhouse inocula- 
tions made with Pullularia under 
various conditions on over forty 
thousand needle 
have induced symptoms of needle 
droop. The results indicated that 
the fungus played no part in the 
initial cause of needle droop, but 
that it appeared promptly as a 
secondary invader of dead tissue. 
Water relations of the trees ap- 
peared to be directly concerned in 
the cause of needle droop. Typical 
symptoms appeared in trials favor- 


fascicles never 


ing rapid drving of the needles 
and stems. They were reproduced 
commonly by rapid transpiration 
with a limited soil moisture supply. 

In plantations sudden ex- 
rapid ap- 
parently led to an absorption lag. 
In highly suceulent tissue the re- 
sult internal water 
Suecu- 


cessively transpiration 


was a serious 
deficit and loss of turgor. 
lent tissue in the needle base col- 
lapsed, the needles drooped and 
died, and in extreme cases the twigs 
were so desiccated they also died. 

The typical needle droop of Wis- 
plantations ditferen- 
tiated from needle blight eaused by 
gall midge larvae. 


consin was 
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Correlation of Wildlife Management with 
Other Uses on the Pisgah National Forest 


THe Piscan NATIONAL sup- 
plies water to eight municipalities 
and major industries, and = main- 
tains a relatively steady flow. to 
numerous downstream users. Its 
timber stands, heavily cut) before 
acquisition, have developed to a 
point where 24,000,000 board feet 
of forest products are sold annual- 
ly and an early inerease to 40,000,- 
OOO board feet is indicated. In ad- 
dition it has long been regionally 
important for managed hunting 
and fishing, and is one of the most 
heavily used in the East for other 
forms of forest recreation. These 
are all major uses and each is im- 
portant to a large segment of the 
publie. 

The management of these re- 
sources seems beset with conflicts 
but study of the combination of all 
four uses reduces the conflicts and 
resolves most of them. For. in- 
stance, there are no funds to fi- 
nance erosion control directly on 
an adequate scale. Protection of 
the soil, however, is essential to 
economical maintenance of reere- 
ation areas, roads, fishing streams. 
and wildlife food supply. Various 
cooperative undertakings on the 
forest, between the Forest Service 
and federal and state wildlife 
workers, have. in’ the process of 
undertaking to improve these  fa- 
cilities and resources for public 
benefit. contributed to better soil 
protection and therefore to the 
Water resouree, 

Research reports, both in Europe 
and the United States, have eener 
ally shown serious impairment of 
timber production by big game 
animals. Too often, men. trained 


'The work deseribed in this article was 
inder the immediate direction of Refuge 
Supervisor Maleolm G. Edwards of the 
North Carolina Wildlife Resources Com 
mission and Wildlife Teehnician Charles 
W. Coffin of the U. S. Forest Service. 
The suthor wishes to sacknowledge the 
issistanee of Clyde P. Patton and Frank 
B. Barick of the N.C. Wildlife Resources 
Commission, (. W. Watson of the U.S. 
Fish and Wildlife Service, and Philip H. 
Bryan and Carl E. Ostrom of the U.S. 
Forest Service, each of whom reviewed 
the article and made valuable suggestions 

ird its: elarifiention 


in forestry have neglected the ef- 
feet of size of observational units 
in measuring the effect of freely 
moving animals on vegetation. One 
deer browse plot of one acre may 
prove that deer browsing will pre- 
clude establishment of yvellow-pop- 
lar or hard maple on that one acre, 
but it gives little indication of 
what may happen in entire 
drainage. Men trained in wildlife 
management have often overlooked 
the fact that vegetation moves, too 

upward, out of reach of brows 
ing animals—and that cover con- 
ditions do and should develop that 
will cause local evcles in re- 
veneration, thinning, and harvest- 
ing of the animal crop. These 
eveles are remarkably similar. to 
those used in managing the timber 
crop. Pilot-plant studies on the 
forest have been carried on to test 
and demonstrate these and other 
working hypotheses. In the follow- 
ing examples the more important 
of such efforts are described. 

quarter-million acres of the 
Pisgah are included in Cooperative 
Wildlife Management Areas. They 
are managed under agreements 
with the North Carolina Wildlife 
Resources Commission and the U 
S. Fish and Wildlife Service 
Basically, the agreements provide 
that the state will protect the wild 
life, manage the huntine and fish 
ing, and stock fish in about half of 
the streams. The Fish and Wild- 
life Service advises on stream 
Management and raises fish for 
state stocking in the other half of 
the streams. Cooperation is of the 
highest order, far bevond the terms 
of the agreements. The state. for 
instance, has accomplished a large 
share of wildlife habitat develop 
ment which, by agreement. is a 
Forest) Service responsibility. 


Deer Browse 


About six vears ago the Forest 
Service considered placing 100,000 
acres of the forest on an S0-vear 
rotation by cleareutting 25 pereent 
of each compartment on 20-year 
cutting periods. The theory be 


Donald J. Morriss' 

Forest supervisor, 

North Carolina National Forests, 
Asheville, North Carolina. 


hind this extreme proposal was 
that past cutting had failed to pro 
duce sufficient browse to carry the 
white-tail deer population de 
manded by the public. Several 
facts were immediately evident on 
considering the proposal: (1) Past 
commercial cutting had been light 
because the timber stands were 
voung, Consequently post-sale re 
lease work accomplished with 
Knutson-Vandenburge funds had 
been light. There was no measure 
of the deer carrying capacity 
which could be produced) by in- 
creased cutting under area regula 
tion. (2) There could be no eco 
nomic justifieation for the produc 
tion of more browse than the deer 
could use. more capacity In the 
summer than could be sustained in 
the winter, or more deer than 
could reasonably be harvested. (3 
Practically nothing could be 
learned of the optimum shape and 
size of the proposed clearcut open 
Hes, 

Examination of these problems 
was begun in the spring of 1949 
on a commercial sale area on Up- 
per South Mills River. Three areas 
were laid out so that each embraced 
the range of topography from high 
cove to ridge Top. They were cut 
as follows: 

Area Cleareut. acres. 
Four to six seed trees per acre 
were left. All other saw timber was 
eut in the commercial operation 
All stems remaining were cut by a 
state crew using Pittman-Robert 
funds. Cost was $42.82) per 
aerTe. 

Area TT. Modified  Clearcut 
S4 acres. The cut was the same 
as for Area T except that smaller 
stems that contained or would pro 
duce shuttle bloeks, posts. pulp. or 
sawtimber were left. Cost) was 
$16.33 per acre, 

Area Curt 
Sfdoacres. A commercial sawloge cut 
was made followed by regular 
TSE. The condition of the timber 
required a sanitation species 
improvement cut that was equiv 
alent to heavy eroup selection. 
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FABLE RePKODUCTION ON THREE LEVELS OF CUTTING 
Stems per acre, all Stems per aere, browse 
Height and origin of stems species species onls 
\Vren \ren \ren \ren 
I I] Ill 
Under 3 feet in height 
Seedlings 13,77 28 £450 H.357 
Sub totals 13,321 $357 
Over 3 feet in height 
Sprouts BIZ ‘7 155 
Totals 17,174 13 607 11462 


were no direet wildlife costs 


There 
to Pittman-Robertson funds. 

Conmmereial cutting was done in 
1949. and Pittman- 


Robertson cutting on areas 


the of 
in the spring of 1950.) 
milaere plots taken June and 
July, W951, eave the results shown 
in Table 

Statistical evaluation of sample 
not made. Tlowever, 
the the 
leaves litth: doubt as to the results 


Wats 
lowteal pattern of data 
Which might be expected from re 
The 
inclieation of the benefit to the deer 
the the 


species tinder three feet in heteht 


peated similar cuttings. best 


tabulation of browse 
This sable browse IS close to the 
same amount in all three cuttings 
On Area 


ional eost 


I} it was obtained with 
On the clear 
cut area it cost $5.64 per thousand 
oon the modified clear 
eut, $148. The cut both 


trees and shrubs, and species used 


out 


inelided 


by deer included some of the best 
Species 

Inspection of Table will show 
that the cleaner the cut, the greater 
the 


ation 


percentage of revener 
the 


sprout 
the 
deer 


anal browse 


sooner 


should out of reach 
the clearcut area 
1952 showed this 


The 


heavily by 


Examination of 
in the stumimer of 
to be exactly what happened 
entire arent owas used 
deer for the first vear but use was 
concentrated around the edges and 
alone roads the second vear. prob 
ably the 


sttvoof erowth 


of den 


the new 


From this study and other ob 
servations, a pattern for deer hab 
iat development has evolved. The 
total 


timber 


volume in) Forest 


area 


Servier stiles has been in 


creased and the post-sale cultural 
work on most sale areas intensified 
Each vear state crews accomplish 
600) adai- 


cultural work on about 


tional acres. These acres lo- 
cated so as to form dispersal 
pattern with the commercial sale 
areas. This work is done on the 
higher slopes and ridges where 
commercial sales within the eur- 


rent budget period are not planned. 
It is desiened, alone with salt dis- 
to alleviate over-use in 
The 


soil 


tribution, 


the coves. set rotation ave 


varies with capability but 


averages 120 vears. 
Openings and Winter Forage 
The 


test cuttings and elsewhere has led 


etfeet observed on the 


to a gradual change in the shape 
of openings to maximize the 
both in those 


amount of border, 


eut for browse anced those seeded 
to grass for permanent winter for 
Maximum edge and area dis- 


ave. 


persement is also being obtained 
by fertilizing and seeding all old 
roads, and 


fields. abandoned skid 


trails and low landings. This work 
is done by both agencies depending 
on the availability. of finds and 
power, 

The Forest Serviee share of this, 
and other wildlife work, is financed 
froma fund whieh is collected and 
by the 


It is equivalent to one-half of the 


remitted each vear state. 
income from the sale of permits to 
hint fish on the cooperative 
areas 


Suceesstul planting of these 


often shady strips and small land- 


ings has been achieved after sev- 
eral vears of trial and error and 
with the assistanee of the counts 


Soil amendments 


vary 
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from place to place as dictated by 
A typical per acre ap- 
plication is two tons of lime and 


soil tests. 


each of superphosphate and 


2-12-12. Orchard grass and Ladine 


one 


clover appear to be the best com- 
bination. ATL seeding is now done 
in’ the spring, using about 15 
pounds of grass seed and three 
pounds of clover seed per acre 
Figures 1 and 2 show the method 
of establishment and the excellent 
The correlative benefits, t 
fish 


attractiveness 


results. 
Inahagement, 
for 


and 
Inereased 


watershed, 
and 
vacationers, obvious. 


Planting 

Qn many areas of relatively poor 
soil, with light stocking of inferior 
hardwoods and a heavy brus! 
cover, interplanting of conifers: is 
silviculturally desirable. The prac 
tice is also most desirable to pro 
duce Under 3.500 


feet elevation white pine is used ; 


grouse cover. 
above, red pine and red spruce 
On one such area of 1,225 acres 
in the Pink Beds a commercial sal 
was followed by timber stand im 
provement and the planting of 136 
M white pine in the springs ot 
1949 and 1950. Planting was don 


in the tractor skid) trails, using 
the method developed by the 
Southeastern Forest) Experiment 
Station? During the first winter 


after planting severe deer brows 


damage was suffered by 100) per 
cent of the seedlings: the second 
winter by 91) percent; the third 


winter by 24 percent. Test plant 


ines in clearcut mountain laure! 


and rhododendron showed 
first winter damage of 19 percent: 
under heavy hardwood) brush. 35 
The 
thousand seedlings on the cleared 
than the 


average cost of the lane planting. 


pereent, planting cost per 


areas Was more twice 
due to the heave slash cover, but 
this cover made part of the seed 
lines Inaecessible to feeding deer 

After browsing. 
vroups of the 
were treated with repellants whic! 


one winter of 


seedlings in lanes 


“Wahlenberg, W. and W. Dos 
litth Reclaiming Appalachian brusl 
lands for economic forest production 
Jour. Forestry 48: 170-174. 1950. Wah 
lenborg, W. From brush to pine 
Southern Lummberman. Jaume 1950 
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JUNE 1954 

had not before been tested locally. 
One was a thick lime paste shaken 
tuft of 
“Diamond 
The next. or second winter, browse 
lime 
pereent 
This 


compares to a damage of 91 per- 


from a broom straw: the 


other sprayed on. 


damage was 7 pereent on 


treated seedlings and 10 


on the sprayed seedlings. 


event to all of the untreated seed- 
lings and a damage of 70) percent 
on the established check plots. 
Since only 5.600 trees were treated, 
$13.39 and $4.91 

per seedlings for 
Diamond 
will 


been made on all plantations in 


costs were high: 
respectively 
treat- 


lime and 


ments. Laree-seale use have 
December 1952 to validate results 


and to obtain reliable unit) costs. 
The browsing period is from De- 
comber 15 to Mareh 15. By plant- 
March 
the seedlings just prior to Decem- 
loth. the 
wildlife is expected to be justiti 
able. 


In burned-over spruce —fir 


ing after 15. and treatine 


ber cost chargeable to 


type. 
red spruce and red pine are plant- 
ed extensively and given the nec- 
2-4-5,1 spray." 


When other funds are not available 


essary release by 
this work is financed from wildlife 
Income sinee on these sites conifer: 
ous cover in small essen- 
tial to 


maintenance oof heavy 


frouse populations 


Laurel Reduction 


Many hundreds of acres are coy 
ered by dense mountain laurel or 
Small 


mountain-laurel 


rhododendron 


amounts of are 


ised by deer but it is eaten in 
quantity only when they are driv- 
en to do so by the scarcity of more 
palatable browse. Rhododendron 
is an important part of their win 
ter diet. Over most of the Pisgah 
Preserve it was browsed to a height 
of to ale feet, a period 
the 1930°s4 
Rhododendron cutting to provide 
winter 


heen practiced. off and on, for the 


of overstoeking in 


browse such areas has 


Wahlenberg, W. 
Appalachian spruce-fir type. 
estry 49:569-571. 

‘Ruff, Frederick The White Tail 
Deer on the Pisgah National Game Pre 


Planting in the 
Jour. For 


serve Unpublished. 
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Forest Service photo 


fertilizer 
banks, anda 


Fig. Small tractor-trailer outtit 1.000) pounds of up 


rounds and skid trails. Two omen spread the was 
third man seeds. Water turnouts cre 
One additional tractor trip, pulling a bireh tree, 


down, including 
repaired ns needed with OD inel dozer 


covers the seed. 


‘ 
4 


€ Forest Service plote 


Fig. 2. Resultant cover is lush in the openings, quite satisfactory the shade 


past 20 vears. At present each of within deer reach but leave a part 


the state wildlife refuge assistants of the cambium unsevered. Deer 
spends about one day a week dur- eat the leaves, petioles. foliage 
ine the winter months on rhode- buds, and flower buds, both of the 
dendron cutting, Stems are down tops and the resultant 


tially cut so as to bring the top sprouts. The plants eventually are 


= 
; 
ae By 


Serviee timber sales has been in 


$22 


killed by heavy browsing; the roots 
of completely served stems often 
9 


in only 2 years. 


Areas preempted by mountain- 
laurel ‘‘slicks”’ produce very little 
timber or wildlife food. When such 
areas are encountered in the course 
of state Pittman-Robertson browse 
%0-foot 
through them. are 
but at the end of the first 
vrowing season only a few inches 


cuttings, wide strips are 


cut Sprouts 


dense 


high. Spray tests are underway to 
develop methods of preventing the 
sprouts from outgrowing desirable 
browse and timber species. Prelim- 
inary indications are that on 1% 
2-4-5T and stump 
spray will kill the roots if applied 


water foliage 
during the first summer after cut- 
ting. 

the current rate 
should eventually make a substan- 
tial reduction in the unproductive 
and at 
vrowth of 


Operations at 


area of mountain-laurel 
offset 
rhododendron 


least the annual 


Roads and Trails 


In addition to the planting of 
soil disturbed in logging, as pre- 
viously deseribed, the banks of all- 


purpose roads are vegetated and 
maintained. Ten percent of the 
regular road) maintenance allot- 


ment is used for this purpose each 


year. Financially, it is justified by 
the savings in the cost of road 
ditch repair and clean-out alone, 


Brush is laid with butts uphill and 
hooked to trees above the bank or 
to stakes where required. It is not 
as quickly effective as completely 
bound muleh but costs only $45.00 
a net mile, thus can be used to 
begin control on a relatively large 
mileage. 

As a supplement, state wildlife 
crews each spring plant one foot 
square blocks of honeysuckle on 
roadbanks, Last vear 6.435 squares 
were planted on a spacing of 3 by 
feet 
Vines a wood start 


Fertilizer is used to vive the 
Soilamendments 
are not used in other bank fixation 
work since they tend to reduce root 


Soil amendments vars 


depth. A cover of tough, deep- 
rogted native withstands 
the fall droughts better than = in- 
troduced grasses. 

These road) maintenance and 
wildlife food plantings complement 
another. They 
quality and rate of water flow, the 
fishing streams. and the attractive- 
ness of the forest. In addition, both 


one improve the 


agencies are able to open up a small 
mileage of and trails 
each vear to facilitate hunter and 


new roads 
fisherman dispersion. These roads, 
which could not otherwise — be 
financed, are a valuable addition to 
the transportation system, especial- 
lv for fire protection. 


Recreation Areas 


Most of the areas provided for 
public day use and organization 
camping are on managed fishing 
They 


especially selected for appearance 


streams. are locations 
and suitability for recreational de- 


velopment. Execessive erosion in 
these areas is not only detrimental 
to fishing and the water supply, 
but virtually destroy the 


areas themselves. Under heavy use, 


could 


compaction and splash erosion has 
caused a soil loss and shrinkage 
avgeregating as much as 10 inches. 
These areas were repaired by con- 
struction of stone retaining walls 
and the addition of 3 inches of saw- 
dust over 4+ inches of leaves where 
soil shrinkage was evident. When 
so mulched in the fall the areas are 
in excellent condition for use the 
following spring. 

Several recreation areas include 
playing fields which are grazed by 
deer and harbor insects eaten by 
These are fertilized an- 
nually by the Forest Service, using 
cooperative wildlife funds. 


vrouse. 


Summary and Conclusion 


Each 


production capability which is fixed 


acre of forest land has a 
in the sense that it can be econom- 
ically maintained but not increased 
It will produce so much, 


The 


rapidly 
but no more, plant material. 


Southern Fume 150 
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this material used te 


produce animals cannot, of course 


portion of 


be otherwise utilized, such as for 
pulpwood or limber. When the 
stand is very young, however, the 
acre supports thousands of stems 
that cannot be carried to a commer 
cial product size. Some of the ex- 
cess can be converted into meat : 
some is useless except as soil cover 
The answers to many multiple land 
management problems are in’ the 
future, but some progress is being 
made in the reduction of low-vali 
cover and in improvement of total 
usable production of forest prod 
including wildlife. The key 
is sympathetic study of the prob- 


lets, 


lems of the wildlife manager by 
the The 
result, as demonstrated the 
Piseah, is a mutual interest in total 


forester, and vice versa. 


land management which comes with 
the full understanding that intel 
livent management of one potential 
resource can usually be to 
benefit all of the others. 

The attention necessarily given 
to such a cooperative program will 
also bring to light that 
most wildlife, in 
with the other resources 


deer and 
other common 
must, to 
achieve maximum results, be man- 
aved by relatively small land areas 
the mountains, individual 
watersheds). The food supply for 
the wildlife can be supplemented 
by manipulating the vegetation 
and, on the other hand, the pres 
the wildlife 
deer) on the vegetation 
controlled by regulating the inten- 
sity of the hunting—both on an 
individual compartment basis. 

It is expected that the applica 
tion of the policies and practices 
deseribed, plus possible future re- 


sure of (especially 


can be 


finements, will provide near max- 
imum production and use of all 
of the resources of the forest. By 
proper manipulation most of the 
soil capability can be put into vege- 


tation which will either be har 
vested directly as a forest product 
or by game animals plant 


species and sizes that are palatable 
and within reach, 


is 
if 
its | 
| 
J 
K 
ba: 
; 
4 
| 


The Place of Individual-Tree Data 


in Estimating Growth’ 


Growth estimates based on remeasured plots are recognized as the best 
available. But is it desirable to keep separate records for cach tree on 
every plot? Although use of individual-tree data were found to re- 
duce the sampling error, gathering the data imercased costs by about 


30 percent. 


The best solution seems to be a compromise: 


indi- 


take 


vidual-tree data from a sample of trees on the sample plots. 


A FOREST'S CAPACITY to grow is the 
attribute that timber dif- 
ferent from other natural resources 
like coal and iron and oil. Properly 
managed, the timber resource can 
be harvested continuously, and still 
provide more wood for the future. 


makes 


Scientific forest management 
means, among other things, cutting 
timber in such a fashion that the 
volume removed will be balanced 
by the volume added by growth. 
It means that the forest manager 
should know how to estimate this 
added volume accurately so he can 
plan for periodic harvests. Various 
methods are available for comput- 
ing the proper volume to cut when 
current volume growth is known. 


By knowing how the growth is 
distributed among different tree 
species, the forester will have a 
guide for choosing the trees to 
leave for future growth. This at- 
tention to species is necessary : too 
often an apparently favorable 
balance of growth and drain con- 
ceals an overcutting of valuable 
species. Then the apparent balance 
is made up by growth of less valua- 
This is like having a 
dozen eggs, most of them rotten: 
they look like eggs and they add 
up to 12 but they aren’t much use 
So with 


ble species, 


if vou want eges to eat. 


Trees, 


The forest manager may also be 
interested in several elements that 
atfect net growth: survivor growth, 
ingrowth, cutting drain, and 
mortality. He can also measure cull 
increment and increment on trees 


'The author gratefully acknowledges 
the help and cooperation in this study of 


D). B. Demeritt of the Dead River Com 
pany, Bangor, Maine; and H. W. Camp, 
Jr. Ro A. Chapman, and W. G. Banks 


of the U. S. Forest Service. 


that die or are cut. Aecording to 
his management problems, he can 


combine these data different 
ways. 

The forest manager uses) such 
data in estimating how much he 
ean cut. In the forest survey be- 


ing carried on in the Northeast by 
the U. S. 
such data on a state basis to com- 
pare volume removed by drain with 
volume added by growth. We are 
concerned primarily with finding 
the net change in volume over a 
certain period. 


Forest Service, we use 


Now growth may be estimated in 
many ways. One way is based on 
periodically remeasuring identical 
areas. This is usually considered 
the best method for determining 
evrowth during a past period or 
predicting growth for future 
period. All the elements may be 
measured directly, and a minimum 
of questionable assumptions 
used. 


are 


For a woodlot or some such small 
forest area a complete inventory 
of the trees may be made. But 
for a large area, the cost of a 
complete inventory is prohibitive ; 
so sampling is used. 

The simplest situation is an ap- 
proximately 
where a series of sample plots are 
located at random. At each plot 
a species-diameter tally is made, 
and enough measurements of height 


homogeneous — forest, 


and form are made to determine 
average volume by diameter 
(d.b.h.) elasses. Variation in 


growth from plot to plot) results 
in a sampling error. 

This sampling method could be 
refined further by identifying all 
the individual trees on the plot (by 
tags. for example) and gathering 
detailed data on their growth. This 


$3 


Cc. Allen Bickford 


Northeastern Forest Experiment Station, 
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additional information should im- 
prove the estimate of growth; and 
it Should reduce the sampling error, 


But gathering individual-tree 
data increases the cost of establish- 
ing and remeasuring the sample 
plots. Furthermore, analysis of the 
data gathered, being more complex, 
is more expensive. Still one must 
recognize that, if data indi- 
vidual-tree behavior are required, 
any study relying on remeasured 
plots must for 
re-identifving individual trees. 


include provision 


The question is: Does the gather- 
ing of individual-tree data provide 
enough additional information to 
offset the added eost? 


This is a report on a study made 
to answer that question. The im 
mediate purpose of the study was 
to improve the efficiency of the for- 
est survey now being made by the 
But the re- 
sults may also be useful to forest 
managers who are concerned with 
measuring net change volume 
during some period and who do not 
individual-tree per 


Forest Service. 


need data on 


formance. 


The Study 


If there is an advantage in using 
individual-tree data, a test of sig- 
nificance should that their 
use does reduce the sampling error 
significantly. If so, their use would 
make possible a sizable reduction 
in the number of plots needed to 
obtain the desired accuracy. 


show 


But even if individual-tree data 
reduce the sampling error, the cost 
of gathering these data must be 
computed to see if the advantage 
vained is worth the extra cost. 


Thus the study was made in two 
steps: (1) To test the significance 
of error reduction through use of 
individual-tree data; and (2) to 
compare costs of obtaining the de- 
sired accuracy with the two meth- 


ods, that is, use of sample plots 
with and without individual-tree 
data. 
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Step 1: Significance of Error 


Reduction 
The test used for the first step 
was a form of the analysis of 


The difference mean 


square due to regression with and 


Varlaitiee 


dlata 
clue 


Was 
to 


without individual-tree 
divided 
error to estimate a variance ratio, 
of the 


sitive a 


by mean square 


Kauations first devree 


were used, comparison 


would be valid even though the re- 
curvilinear, 


lationship should be 


eXists. it be- 


Kirst, growth 


If curvilinearity 
be slight 
to 


lieved to 


related initial volume, 
average 


Then erowth estirated from indi- 


Was 
and composition, 


vidual-tree data was used as an 


added independent variable 
The 


ficient, was caleulated for each 


multiple correlation coef 


Explained variance is R? Sy?. Thus 


plained by individual-tree data 
The unexplained remaining vari 
aneeisestimated from (1—R.) 


The varianee ratio. Fy is caleulated 


from 
R 
\ 
} 
R*) =y 
\ 


in Which miumber of plots and 


ho is number of fitted parameters 


Obtaining cata suitable for this 
analysis required some searching 
It was felt that the plots should be 
representative of run-of-the-woods 
conditions to avoid bias that might 
exist in data from plots chosen be 
cause the stand appeared to need 
treatment. [It was also neces 
sary that the plots be established 


and remeasured ino a manner that 
would permit using individual-tree 
data 

The plots chosen were established 
by D. B. Demeritt on lands of the 


Dead River Company in Talmage 


Town, Maine. Thirty-five plots, 
established in. 1939 and 1940, were 
remeasured ino October 1950) with 
assistance provided by the Dead 
River Company. AIL living trees 


were remeasured, dead trees were 
noted. and ingrowth was added. 


In the analysis, only trees meas 
1939-40 and in 
were used. The possibly dlis- 


ured twice (in 
1950 
tracting factors of mortality. and 
ingrowth were thus eliminated 
Volume erowth is the factor that 
is portant to the forest manager : 
so as a measure of this, basal area 
was used in the analysis. Basal 
area Was convenient to use, and it 
was adequate and probably more 
sensitive for comparative purposes 


than other units of measure. 
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of the sum of squares of fast- 
vrowing species (fir and pine) to 
total initial Size of 
average tree was the square root 


of the average square of d.b.h. 

The fourth independent variable 
was the sum of estimated growth 
of the individual trees on each plot 
series of 


It was obtained from a 


regression equations of diameter 
vrowth over diameter by species 
kor each species (or species vroup 

a linear equation was fitted by least 
squares to obtain: 


Constant Cor fliciont Correlation 
of 
(r 
Spruce O.776 30,7045 
Kis O.444 0.125 
Hemlock O.544 
Pin Lo POT 
Cedar O54 
Bireh! 
Maple= WTAS 


MIneludes vellow bireh, paper bireh, 


aspen, 


and hornbeam 


“Tneludes red maple, sugar maple, ash, and beech. 


percent level. 
percent level. 


‘yr is significant at 
'y is significant at 1 


Basal area of a tree is 
r 


OMA 

$(12)2 
For simplicity in the analysis, the 
coefticient was dropped and (d.b.h)? 


The possibility of a curvilinear 
relation examined. Spruce 
data were used because the r was 
small and because more than one- 
fourth of all 
Actual diameter growth was plot 
ted diameter 
vrowth. Departures from the 45 
and ap- 
the data 
indicated the 
no 


Was 


trees were spruce. 


over estimated 
small 
random where 
This 


straight line was adequate; 


degree line were 
parently 
were strone. 
SO) 
further tests were made. 


Use of a straight line permits a 
simple shortcut to obtain increment 
in Ut is evident that 


+-Ad 
where is initial d.b.h., ds is final d.b.h., and Ad is growth in 
Inerement of d (d,+-4d)*—d 
Ad+Ad 
Now Ad=a+tbhd, whenee increment of may be estimated from 
+(athed 
a+Pad,+2abd +2bd-+bhed 
a’ bd 
and inerement in may be estimated from 
Vae+2a(1+hb Sd 


Was used as an approximate index 
of volume. 

Growth on the plot in the sum- 
of (d.b.h.)? the dependent 
It was the difference be- 


Was 
variable. 


tween final and initial sum of 
Independent variables 
were initial of 


composition, and size of average 


tree. Composition was the ratio 


All elements this expression 
were already available by species 
and by plots; so it was a simple mat- 
ier to obtain the inerement in Xd? 
needed for the regression analysis. 

In the remaining analysis, Y is 
plot growth in is initial 
Vs is composition, is aver- 
age d.b.h.. and Vy is increment in 
Yd? estimated from species-d.b.h. 


= 
~k)(R2—R 
4 
4 
4 
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to (R.°—R,?). it were unchanged 
or diminished, the increase in & and 


data. Sums of squares and cross 
products, expressed as deviations 


from their respective means, were (1—R,*) would reduce F. If it 
computed in the usual manner. were increased enough, FP’ might 
Results were : 

60,018,297 1584.325 6294 20,596,142 12,632,363 

1.638573 2.526 1,385.946 
cm 55.51 20,716.06 3,153 

8,173,446 5.381580 


Gross correlation coefficients were 
computed as: also increase. But it appears most 


likely that F would be reduced by 


Growth over 2d? 0.729 adding effects of ingrowth and 
Growth over composition 0.329 mortality to those of survivor 
Growth over average d.b.h. 0.189 
Growth over estimated 

growth in Yd? 0.845 Step 2: Cost to Obtain Equal 


Accuracy 

Of these, 0.189 is not significant- 
lv greater than 
d.b.-h. was used no further. 


To ealeulate comparative costs, 
we need to know numbers of plots 
required for equal accuracy under 
the alternative methods. Estima- 
tion of these numbers of plots de- 
pends on an explicit design for- 
= 0.57776... mula and on specific values of the 
means and variances to use with it. 


R?,.'*= 0.73666... 
The variance ratio was computed = For our present purposes we can 
use this simple formula: 


zero; so averave 


From these data, the squares of 
the multiple-correlation coefficients 
were computed as: 


as follows: 


0.7366—0.57776 0.1589... 
—=18.7 N=S?/S,? 
1.057776 OL.00S85 
in which V is number of plots, S is 
35—4 standard deviation per plot, and NS, 


is desired 
set S, at 10 percent of pe- 


accuracy. Suppose we 


This F is much too large to be 


random. In other words, use of ape 
individual-tree data did effect qa "odie growth in 2d? or 93.4. Then 
significant reduction in residual and for plot 


data this is (1 - (5004- 


Variation. 
417) =2113057; and for plot plus 


Now take a look at what might j,dividual-tree data it is (1— 
happen to F if ingrowth and mor- (73666) (5004417) — 131784. 
tality were allowed to affect the 
analysis. From formula (1), the 
From this: Vi. = = 24 
significant elements for a sample (93.4)? 
of constant N are k, and 1317804 
Use of additional factors would and Wiss — = 151 
mean more parameters and hence (93.4) 


a larger #. If the general linear with a probability of 2 times in 3. 


hypothesis adequately describes 19 times in 20 is preferred, 
variations in survivor growth, it is jultiply each by 4.) 
evident that both ingrowth and Cost data are less precise. Ex- 


mortality would tend to inerease perience of the Northeastern Forest 
variation in the new dependent 


Experiment Station in forest sur- 
variable, that is. Sy? would be vey shows a cost of about $35 per 
greater. field plot where provision is made 
to relocate the plot; but no provi- 
sion is made for re-identifying in- 
dividual trees. Relocating re- 
tallying trees on such a plot should 
cost about the same. 

To map all trees, it is estimated 


As Sy? increases, it is likely that 
both Ry, and Rs would diminish 
(there would be more unexplained 
variation). Thus (1—R,?) would 
increase. There is no obvious basis 
for predicting what might happen 
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the establishment cost would be 
nearly doubled (at about $67) and 


remeasurement cost would be about 


$45. These latter estimates are 
based on indirect evidence and 


must not be accepted as completely 
accurate. 

For forest-survey purposes there 
would be no extra cost now if only 


plot data were used. But. there 
would be $8,470 cost, (242 35 
at remeasurement time. To use in 
dividual-tree data. on the other 


hand, would require an immediate 
outlay of 151 & (67 — 35)=— $4.832 
and a later expense of 151% 45 

$6,795 when the plots were re 
measured. 

The total indicated added cost, 
using individual trees, is $11,627. 
This is an increase of about 30 per 
without considering the in 
creased volume of computations. 


cent 


Conclusions 


The use of individual-tree data 
in forest survey was found to effect 
a significant reduction in sampling 
error. However, gathering 
data increases the costs of the sur 
vey by about 30 percent. Keeping 
individual records for all trees on 
all sample plots is not worth the 
extra cost for accurate estimation 
of periodie net change. 

The best solution seems to be a 
take individual- 
tree data from a sample of trees on 
the plots, rather than to identify 
all individual trees or none at all. 
This advantage 
of the high correlation of volume 
crowth estimated diameter 
growth, and it avoids the extreme 
cost of mapping or tagging all 
trees on a plot. 


such 


compromise: to 


procedure takes 


over 


This is the procedure now used 
in the U.S. Forest Service forest 
survey of the Northeast. 


Other Uses of the Results 


This study was conducted pri 
marily to improve the efficiency of 
the forest The 
should be helpful also to foresters 
who are conducting research on a 


survey, results 


plot basis and to forest managers 
who need reliable growth data 
Forest research on a plot basis 
is aimed at stand This 
may be descriptive in relation to 
site, density, and similar factors ; 


behavior. 
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or comparative to determine the 
relative merits of two or more stand 
treatments. 

It has been common in such 
studies to record successive mea- 
surements of each tree. Sometimes 
these data on growth of individual 
trees are not used. In such cases it 
is evident there is no need to re- 
cord individual-tree behavior ex- 
cept as it increases the accuracy of 
the deseription or the sensitivity 
of the comparison. 

This study has shown that 151 
plots with individual-tree data are 
approximately equivalent to 242 
plots with only a_ species-d.b.h. 
tally. It is unlikely that these re- 
sults are precisely applicable to 
other types, sites, and forest  re- 
gions. But it is reasonable to ex- 
pect the ratio of 151 to 242 would 
be approximately the same in these 
other situations. 

In other words, use of individual- 
tree records makes it possible to 
obtain approximately equal results 
by treating only 60-65 pereent of 
the area needed when no records 
are kept by individual trees. Or, 
on the other hand, the expense of 
identifying each tree may be avoid- 
ed by increasing plot area by about 
60 percent. 

It should be 


self-evident that 


there is no universal rule, but these 
data do provide an index that 
should help make experimental de- 
signs more efficient. This ratio 
should, of course, be checked for 
local application. Spruce and fir 
in Maine are relatively tolerant 
species and the corresponding cor- 
relations of other species on differ- 
ent sites and in diffrent climates 
may vary enough to change this 
ratio materially. 

The forest manager seeking reli- 
able data on growth of his forest is 
in a different situation. He must 
rely on some sampling scheme to 
provide him with data on current 
volume as well as on growth. If 
the successive inventories and the 
growth determinations are mutu- 
ally independent, the sampling er- 
ror of growth is a function of the 
square root of the sum of the 
squares of the sampling errors. of 
each component. 

On the other hand, if a sampling 
scheme is imposed on the area so 
that initial inventory and re-inven- 
tory are based on the same series 
of plots, any failure of the sample 
to represent the area exactly is 
exaggerated by using it twice. The 
most efficient procedure? appears 
to be a design by which a portion 
of the original plots are remeasured 


Elmer D. Fletcher (1869-1954) 
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and some new plots are taken at 
re-inventory. 

In such a situation the results of 
this study may be used to partially 
define how many plots to schedule 
for remeasurement. If knowledge 
of costs and sampling errors are 
sufficiently precise, the most effi- 
cient design can be specified in ad- 
vance. More commonly it will be 
desirable to make an approximate 
solution and use the more efficient 
design for the second period. 

In either case, the forest man- 
ager may wish to use sample trees 
to take advantage of the strong 
correlation of volume growth with 
d.b.h. growth without the excessive 
cost of identifying all individual 
trees. 

In closing it should be pointed 
out that, if the forest manager is 
not sure whether he will need indi- 
vidual-tree data, he will find it is 
cheaper to identify the individual 
trees at the beginning, rather than 
to discover the need later and then 
go back to get the data. 


*Jessen, R. J. Statistical investigations 
of a sample survey for obtaining farm 
facts. Towa Agric. Expt. Sta. Res. Bul. 
304. 104 pp. 1942. 

Yates, Frank. Sampling methods for 
censuses and surveys. 298 pp., illus. New 
York. 1949. 


Elmer Douglas Fletcher of 8 LaGrange Street, Winchester, Mass., died Friday, 
April 30, at the age of 85. 


Mr. Fletcher was born February 1, 1860 at Milford, N. H. As a young man 
he was employed by the civil engineering department of the now Boston and Maine 
Railroad and, during the period 1888-1805, was in the lumber business at Bartlett, 
N. H. Subsequently he was town engineer of Winchester, Mass. and, in 1903, went 
to Tacoma, Wash. where he had several engineering positions. 

In 1905 he entered the U. S. Forest Service, but left to beeome chief 
engineer for the Tacoma and Eastern Railway. Reentering the Forest Service in 
L908, he made engineering surveys on the Menominee Indian Reservation in Wisconsin 
and on the Northern Pacifie project in Montana. In 1910, he became deputy forest 
supervisor and served on two national forests in Montana, being transferred to the 
Kast as national forest examiner on the acquisition of lands for eastern national 
forests. During this period he was a member of the staff that helped examine lands 
in New Hampshire for the White Mountain National Forest. 

Appointed the first extension forester for New Hampshire in 1925, he remained 
in that position only one vear and then returned to Winchester, Mass. where he had 
since made his home. 

A member of the Society of American Foresters since 1921, Mr. Fletcher was 
also active in the Massachusetts Forests and Parks Association and the Society for 
the Protection of New Hampshire Forests. 

Among his friends he was widely and affectionately known for his verse written 
in the dialeet of the French Canadian habitant. One of his best known pieces was 
entitled ‘*‘What Bin Pass on Last Feefty Year,’’ written on the oceasion of the 
fiftieth anniversary of the Society of American Foresters held in Washington, D. ©. 
in December 1950. This was printed on the menu and program for the 
Society's fiftieth annual dinner. 


soon 


verse 


5 
4 
j 
4 
ca 
> 
i 
‘ 


Survival and Growth of 1940-41 
Experimental Plantings in the Spruce 


Type in West Virginia 


In 1940 planting experiments were begun to explore methods of reforest- 
ing former red spruce sites in the Southern Appalachians. Some of the 
planted and secded spots in West Virginia were re-ceramined in 1950. 


This is a report on the findings. 


In THE APPALACHIAN MOUNTAIN 
region, attempts to re-establish 
spruce forests on much of their 


former range have been unsuccess- 
ful. About 350,000 of the 500,000 
acres originally covered by this 
valuable forest type in West Vir- 
ginia are now either barren of 
woody plants, covered with shrub- 
by vegetation, or dominated by 
temporary and less valuable hard- 
woods. 

These conditions were brought 
about by destructive logging, fol- 
lowed by severe forest fires. 


In 1940 Leon S. Minckler (7) 
began a study to determine whether 
these sites could again bear red 
spruce (Picea rubens), red pine 
(Pinus resinosa), southern 
balsam fir (Abies fraseri). Plant- 
ing and seeding experiments were 
started on experimental plots in 
the Pisgah National Forest in 
North Carolina and the Mononga- 
hela National Forest in West Vir- 
ginia. Preliminary results of these 
experiments were reported on by 
Minckler in 1945 (2). Wahlenberg 
(3) reported on the tenth-year re- 
sults of the Pisgah National Forest 
plantings. 


In 1950 the planted and seeded 
plots in the Monongahela National 
Forest were re-examined to deter- 
mine how the planted and seeded 
trees have fared in the last 10 years. 
This is a report on the findings. 

Since the study was divided into 
three distinct and separate experi- 
ments, this report is divided into 
three sections, each dealing with 
one experiment, 


1When this study was made, Mr. Clark 
was a member of the Northeastern For 
est Experiment Station, Upper Darby, 
Pa. 


Experiment I: Effect of 
Vegetative Cover 


Site and Treatment 


The first experiment was de- 
signed to determine the best plant- 
ing method for sites that have 
dense vegetative cover. Defining 
these sites, Minckler (2) reported: 

. .. The predominant vegetation is 

chiefly ferns or weeds, blackberry 

vines, and low shrubs up to 5 feet 
tall with a density of 0.8 or more. 

Scattered fire cherry is often present 

as a very light overstory. . . . the 

best timber-growing sites also have 
the greatest vegetative density and 
are therefore the most difficult to 
reforest. 
Minckler recognized several vege- 
tative subtypes. The plantings 
studied in West Virginia were 
competing with two of these : 

A. Bracken fern. Here bracken fern 

or hay-seented fern predominate, 

with a density of 0.9 to 1.0; the tree 

cover density is less than 0.2. 

E. Light shrubby overstory. Here 

goldenrod predominates, with a den 

sity of 0.7 to 1.0; the tree-cover 

density is 0.2 to 0.5. 

In each of these vegetative sub- 
types 900 red spruce and 900 red 
pine were planted, as seedlings or 
seeded spots. These were in 3 
blocks of 10 plots each, each plot 
containing 30 red spruce and 30 
red pine. These plantings were 


Thomas G. Clark 


forester, Forest Land Man 
Morgantown, W. Va.' 


Consulting 
agement Co., 


made in 1940 and 1941. Seedlings 
used were 2-1 transplants. 

Several treatments were tried: 
use of fertilizer, superior planting 
stock, release cutting, root eradica- 
tion of competing vegetation, large 
scalp, chemical root stimulant, and 
burning of plot. All treatments 
were made at planting time except 
release eutting. 


Results 


Weather affects results. —The re- 
examination of the plots in 1950 
showed that 59 percent of the 1940 
plantings survived, and 51 percent 
of the 1941 plantings (Table 1). 
This indicates that weather has an 
effect on planting success; and it 
bears out Minekler’s report (2) 
that the spring of 1940 was favor- 
able for planting and the spring of 
1941 was unfavorable. 

Vegetation has greater effect 
than treatment.—The character of 
the vegetative subtype seems to 
have a greater effect on survival 


and growth than the different 
treatments used. This is because 
the species respond differently 


within the vegetative subtypes. 
Red spruce is more tolerant of 
hardwood competition than red 
pine; it survived better under the 
heavier tree cover. But in the 
bracken fern subtype there seemed 
to be no real difference in survival. 

When all plots were averaged to- 
yvether, red spruce was found to 
survive appreciably better (64 per- 
cent) than red pine (47 percent). 


TABLE 1.—SurvivaL AND Hricur oF PLANTINGS IN DENSE Cover, 1950! 


Item Species Survival Mean height 
Percent Feet 
Year: 

1940 59.2 2.98 
1941 91.3 2.54 
Species Red pine 46.9 3.43 
Red spruce 63.9 2.29 

Vegetative subtype: 
A. Bracken fern Red pine 62.2 3.73 
Red spruce 60.7 2.03 
E. Light shrubby overstory Red pine 31.7 2.86 
Red spruce 66.4 237 


1Values are averages for five treatments (fertilizer, superior planting stock, re 
lease cutting, root eradication, and cheek plots). 
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Societys fiftieth annual dinner. 
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SurvivaL AND or 9 


Treatment! 


Red pine, 
in subtype 


Survival 


Red spruce, 
in subtype 


A >} A E A 

Percent Percent Percent Percent Feet 
Fertilizer 53.0 30.0 48.0 61.7 2.72 
Superior planting stock® 18.3 69.4 69.4 3.86 
Release entting® 37.8 66.7 68.9 
Root eradiceation® 1.4 62.8 71.7 8.76 
Large 567 38.9 61.1 65.6 3.74 
Chemical root stimulation? 70.0 $3.3 52:3 53.3 4.24 
Burning= 75.0 35.0 4.86 
Untreated cheek plots? 57.8 $1.1 55.6 62.8 3.92 


TAI treatments applied at planting time 
“Based on 1940 plantings. 
‘Based on both 1940 and 1941 plantings. 


Pine 


fern 


better 
Where there was a 
heavy eover of bracken fern, red 
pine made almost double the height 
vrowth of red spruce (Table 2). It 


rows in’ bracken 


cover 


was also far more vigorous in ap- 
Red pine grew better 
under all treatments. 

of the 
tried appeared to affect survival 
Use 
of superior planting stock, release 
eradicating of 
competing vegetation improved sur- 


pearance 


Only a few treatments 


in the bracken fern subtype. 


eutting, and roots 
vival of both spruce and pine, 

burning 
and chemical stimulation, improved 
survival for red pine, but reduced 
survival for red spruce. The burn- 
brought about the 
height growth 


Two other treatments, 


ing treatment 


best) survival and 
for red pine. 
better under 
Where the planting 
done under a light shrubby 
overstory, red spruce fared much 
better than red pine. The average 
survival of red spruce was 66 per- 


Spruce shrubby 
overstory, 


was 


cent; of red pine only 32 percent. 
The red spruce appeared thrifty 
and the time of the 
1950) re-examination. It had = sur- 


vived better than the pine under 


vigorous at 


all treatments 

In height, red pine had a slight 
advantage over red spruce. THow- 
ever, because of the poor survival 
and the generally poor condition of 
the surviving pines, this difference 
in height was not considered im- 
portant 

The best survival for both species 
in this vegetative subtype was 


brought about by eradicating the 


except relense eutting. 


TABLE 3. 


Treatment 


Percent 


1940 planting 
Survival Meanheight Survival Mean height 


Red pine, 
in subtype 
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AND 10-YEAR-OLD PLANTINGS IN DENSE VEGETATIVE COVER, BY TREATMENT USeEp, 1950 


Height 

Basis: 
plots of 
30 trees 


Red spruce, 
in subtype— 


E \ E 
Feet Feet Feet Number 
2.44 1.94 1.98 6 
3.60 911 9.59 6 
3.85 219 3.41 6 
2.78 08 2.42 6 
2.53 2.03 2.30 
1.92 1.63 
0.93 2 
2.09 1.75 2.17 6 


ReSULTS OF DirECT SEEDING IN DENSE VEGETATIVE Cover, 1950! 


1941 planting 


In Bracken Fern 


Direet seeding 


Red pine 28.9 

Red spruce 10.0 
Direet seeding, with fertilizer :4 

Red pine $3.3 

Red spruce 14.4 


Under Light Shrubby Overstory 


Direet seeding: 


Red pine 17.8 

Red spruce 0 
Direct seeding, with fertilizer: 

Red pine 3.3 

Red spruce 0 


Feet Percent Feet 
1.64 0 0 
3.26 0 0 
0 
2.15 0 0 
1.33 0 0 
0 1.0 0.30 
1.10 


0 0 0 


‘Survival is based on percentage of seeded spots having one or more trees surviving. 
Mean heights are based on tallest individuals on seeded spots. 


“In prepared spots; 20 viable seeds were planted in each spot. 


$Fertilizer used was 5-7-5. 
roots of competing vegetation. Use 
of superior planting stock seemed 
effeetive for red (better 
survival) but not for red pine. 
None of the other treatments had 
much effeet. 

Growth of spruce was consist- 
ently a little better on these sites 
than it where bracken-fern 
predominated—except on the plots 
where chemical stimulation 
was tried. 


spruce 


Was 
root 


Direct seeding failed. — Direct 
failed under both site 
conditions studied (Table 3). It 
was a marked failure in the excep- 
1941. And 
plant- 
seeding pro- 
unsatisfactory 


seeding 


tionally dry year of 
even in the relatively 
ing vear of 1940 direct 
duced spotty and 
results. 

In general, red pine seed seemed 
to become established better than 
red spruce seed, 


1. 


Summary and Conclusions 


In planning a planting pro- 
gram, the type of competing 
vegetation must be considered. 
In competing with bracken 
fern other herbaceous 
growth, red pine was superior 
to red spruce. In competing 
with overtopping woody shrubs 
and trees, red spruce fared bet- 
ter. 

Because of poor survival, direct 
seeding cannot be recommended 
for the site conditions studied. 
Observations indicate that di- 
rect seeding is much more sensi- 
tive to weather conditions than 
planting; and failure may be 
due to weather conditions alone. 
Only one treatment was out- 
standing. Burning before plant- 
ing in bracken fern resulted in 
the best height growth and sur- 
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vival for pine, the 
poorest for red spruce. How- 
ever, further study is needed 
before burning can be recom- 
mended as site preparation for 
planting red pine. 

4. It was apparent from the poor 
condition of the trees that red 
pine will not) survive much 
longer in competition with the 
hardwoods and shrubs. Release 
is the only post-planting mea- 
sure that can help the red pine 
survive and grow. 


Experiment II: Effect of 
Release Cutting 


Site and Treatment 


The second experiment was de- 
signed to determine the effects of 
cuttings on spruce 
planted in competition with brushy 
hardwood vegetation. Minckler (2) 
described this site condition : 


release 


... The predominant vegetation is 
chiefly fire cherry or red maple, de 
ciduous holly, sassafras, sumac, al 
der, rhododendron, and vellow bireh, 
with a density of 0.7 or more. A 
ground cover of fern or blackberry 
of varying density is usually pres 
ent. Relatively worthless hardwood 
reproduction is now the most ex 
tensive cover. ... 
The plantings studied in West Vir- 
ginia were in two vegetative sub- 
types, representing stages in the 
development of young hardwood 
stands at high elevations: 
B. Mid-stage. Were the second layer 
(blackberry and shrubs) has a den 
sity of 0.2 to 0.4; the tree-eover 
density is 0.9 or more. 
C. Late stage. Here the second layer 
has a density of less than 0.2 or is 
essentially open and park-like; tree 
cover density is 0.9 or more, and fire 
cherry is beginning to die. 


TABLE 4. 


EFFECT OF RELEASE CUTTING ON SURVIVAL 
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In each of these vegetative sub- 
types three blocks of seven plots 
each were established, each plot to 
receive a different treatment. Each 
plot contained 20 separate open- 
ings, in each of which 4 red spruce 
trees were planted in a 4-foot cir- 
Each block contained 560 
total of 3.360 trees was 
used in the experiment. 

Openings of two sizes were made : 
small, feet in diameter; and 
large, 10-12 feet in diameter. These 
release cuttings were made in the 
first, third, and fifth summers after 
planting. 


ele. 


trees: a 


5-7 


Results 


Difference between subtypes 
In both survival and height 
there was little difference between 
the plantings in the two vegetative 
subtypes (Table 4). Seven percent 
more trees survived in the mid- 
stage subtype than in the late-stage 
subtype. The trees planted in the 
mid-stage subtype slightly 
more. These observations indicate 
that the mid-stage vegetative sub- 
type was a better planting site 
than the late-stage subtype. 

Time of release important.—Re- 
lease the first summer after plant- 
ing gave the best results in survival 
(Table 5). The superiority of re- 
lease cutting in the first summer 
marked: it 
better survival than no treatment 
(check plot); 12 better 
than release in the third summer; 
and 11 percent better than release 
in the fifth summer. 


small, 


was gave 16) percent 


percent 


In stimulating height growth, re- 
lease the first vear had a slight ad- 


AND Heraur or Rep Spruce 


PLANTED UNDER BrusHy Harpwoops, 1950 


Mid stage stand 
Size of opening and 
time of treatment Mean 


height 


Survival 


Percent Feet 
] 


Small, first summer 74.6 wot 
Large, first summer 74.2 
Small, third summer 725 1.52 
Large, third summer TOS 1.60 
Small, fifth summer 66.3 1.67 
Large, fifth summer 73.3 lua 
Untreated check plots O50 1.43 

All treatments 71.0 1.60 


1An additional release was made in the 


Late stage stand Average 
Survival Mean Survival Mean 
height height 
Percent Feet Percent Feet 
75.4 1,181 75.0 1.36 
S0.S 1.301 1.55 
59.2 1.09 1.33 
1.14 62.9 1.40 
9.2 10 62.7 1.40 
60.8 67.1 146 
56,2 
63.8 1.16 O7.4 1.39 


fifth year. 
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vantage over release in the third or 
fifth years. But the maximum dif- 
ference of 0.23 foot between release 
the first vear and no release at all 
can hardly justify the cost of re- 
lease if height growth alone is con- 
sidered. 

Size of opening makes little dif- 
Only small differences in 
survival and height growth were 
found between plantings in large 
and small openings. In the large 
openings 1.4 percent more 
survived than in the small open- 
ings. At 10 vears of age the trees 
in the large openings had grown 
only 0.11 feet more than those in 
the small openings. 


fe renee. 


trees 


This effect of size of opening 
may not hold when dealing with 
larger trees. Larger trees would be 
above competing bracken fern and 
blackberry, which are also stimu- 
lated by the eanopy opening and 
thus compete with the small spruce 
Hleight. rather than 
should be the criterion for release. 
Westveld (4) found that in’ the 
Northeast 5-vear-old spruce 4 feet 
tall grew best after release by eut- 
ting old-growth hardwoods. 


trees. age, 


Summary and Conclusions 

Earls 
vival. 
vear 


increased 
Release cutting the first 
after planting brought 
about an 11 percent better sur- 
vival than later release cuttings. 
Time of release had little effect 
on height growth. 
2. Size of opening did not appre- 
clably affect survival or height 
The did not 
justify the extra cost of the 
larger openings, 


3. Cutting of intolerant tree spe- 


release str- 


growth. results 


cies to release small red spruce 
seemed to do more harm than 
The light shade afforded 
by the temporary species keeps 


wood. 


TABLE 5.—-Errect Or TIME AND SIZE OF 
RELEASE TREATMENT, 1950 


Time of treatment and Mean 
size of opening Survival height 
Percent Fe et 

First summer 76.1 1.45 
Third summer O44 1.36 
Fifth summer H5.0 1.43 
Small opening O7.8 
Large opening 69.2 1.47 
Untreated check plots 60.6 1.22 
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SuRVIVAL AND Heicut or 10-Year-OL_p Rep Spruce AND SOUTHERN BALSAM 
Fir PLANTINGS ON Poor Rocky Sires, 1950 


down competing ground vegeta- Taste 6. 


tion while the spruce maintains 


its growth. It is believed that, " Survival Mean height 
once the spruce is 4-6 feet high, eu Fir Spruce Fir Spruce 
both dense- and light-shading 
ler Percent Percent Feet Feet 
species should be cut. ee 
*lantec rees 
Experiment III: Effect of Check plots: conventional planting 63.3 74.1 6.71 4.14 
: Fertilizer used 44.2 65.8 7.28 4.09 
Poor Rocky Site Superior planting stock 64.2 80.8 7.45 5.32 
Site and Treatment Chemical root stimulant 59.2 80.0 6.93 4.31 
Tl third r t 1 Superior stock and fertilizer 36.46 67.5 7.26 4.72 
experimen was de- 
signed to determine the best meth- Mean, all treatments + 73.4 7.11 $54 
od for reforesting poor rocky sites ae — 
with thin soil where competing Seeded spots mulched and sereened $6.7 40.8 3.33 46 
vegetation is not a problem. Minck- Same as above, with fertilizer 60.8 $2.5 3.61 2.47 
ler (2) deseribed the sites as Seeds in osmo paper cups, sereened 
“ith Same as above, with fertilizer 6.7 40.0 3.74 2.80 
end nd Seeds in nutrient agar pellets 12.5 3.19 2.47 
Soll and sparse vegetation. 1ese 
sites have most of the original or Mean, all treatments 17.8 34.1 8.37 252 


ganie soil burned away and vegeta 

tive density is usually less than 0.4. 

. The objeet here should be the 

production of seed-bearing trees. . 

The problem is not vegetative com 

petition, but whether planting or 

seeding in the soil pockets can be 
successfully accomplished. 

To represent this kind of site, 
Black Mountain (4,600 feet eleva- 
tion) in the Appalachian Moun- 
tains of West Virginia was selected. 
This area onee supported luxuriant 
spruce forests; the soil consisted of 
almost pure organic matter on and 


among the sandstone rocks and 
ledges. 
Today 30 vears after logging 


and fire the area is practically de- 
nuded. Some blackberry and other 
shrubs have managed to subsist in 
scattered soil pockets; and there 
are oceasional small wind-whipped 
hardwood trees and a few native 
spruce that have seeded in from 
surrounding areas. Southern bal- 
sam fir is an exotie here. 

Four experimental blocks of 10 
plots were on these 
Each plot contained 30 red 
spruce and 30 southern balsam fir, 
either planted or in seeded spots. 
In all, 600 trees of each species 


established 


sites 


were planted, and 600 spots were 
seeded with each species. 

The 
used on the planted trees: fertilizer 
(4-12-4), use of superior planting 
stock, chemical root treatment 
(with Hlormodin A and = Trans- 
plantone), and superior planting 
stock plus fertilizer. 


following treatments were 


In direct seeding, 20 viable seeds 
per spot were used, with the fol- 
lowing treatments: 1-square-foot 


spots mulched and sereened, both 
with and without 
planted in osmo paper cups and 
screened, both with and without 
fertilizer; seeds in 1-cubic-inch nu- 
trient agar pellets. 


fertilizer; seeds 


Results 


Planted spruce survives better 
than fir. The mean survival for 
planted trees, under all treatments, 
was 74 percent for red spruce and 
54 for southern balsam fir (Table 
6). This survival pattern was simi- 
lar to that observed in 1943, about 
which Mineckler (2) reported that 
‘*because of planting stock with a 
poor root-top balance, the suecess 
of balsam was much poorer.”’ 

In general, the results of the 
1950 observations support coneclu- 
sions from the earlier study: no 
clear-cut advantage is gained by 


use of chemical root stimulation, 
fertilizer, or superior planting 


stock. 

Fir now leads in growth, — The 
one striking difference between the 
1948 and 1950 measurements was 
in tree height. Minckler reported 
in 1945 that height growth of red 
spruce was about twice that of 
southern balsam fir. The 1950 mea- 
surements show that the situation 
is now reversed. The fir has gained 
an advantage in height growth 
from both planted and seeded 
treatments. 

The planted fir is now 2!5 feet 
higher than the planted spruce. 
The fir grown from seed is almost 
1 foot higher. 


The fir looked vigorous and had 
Some of the taller 
trees were wind-whipped; this 
could) probably be reduced by 
planting at closer intervals. Much 
of the spruce had a_ pale, sickly 
appearance. 

The treatments had little effect 
on height growth, except for use of 
superior planting stock, which in- 
creased growth for both species. 


a good color. 


Planting better than direct seed- 
ing. — Planting was clearly supe- 
rior to direet seeding on these sites, 
for both survival and height 
growth. However, direct seeding 
of the fir showed promise ; survival 
from direct seeding was 48° per- 
cent, which approaches the 54 per- 
eent survival of planted trees. 

But here a note of caution 
needed. The small difference of 6 
pereent between seeding and plant- 
ing may be due to the poor plant- 


Is 


ing stock used. And the good 
planting year of 1940 may have 
favored the survival from direct 


seeding. 

Use of fertilizer and osmo paper 
eups brought about a gain of 10-15 
percent in survival for the direct- 
seeded fir. But the spruce did not 
gain significantly by these treat- 
ments. Use of agar pellets was a 
failure for both species. 


Summary and Conclusions 


1. On thesp poor rocky sites, 
planted ted spruce survived 
better than planted southern 


balsam fir. 
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2. The rapid growth of the plant- 
ed fir 


was striking. 


measurements 
Although the 
spruce had grown about twice 
as much as the fir by 1943, the 
fir has now gained the advan- 


between 


tage from both planted and 
seeded treatments. 


3. Although planting appears bet- 
ter than direct seeding for both 
species, the direct seeding of 
fir was fairly successful. 
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ERE 


Woodland Pasturing—Are We Going 


Fast Enough? 


The author proposes a co-ordinated campaign to reduce woodland graz- 
ing, based upon documented research results that have local applica- 
tion and that have involved all pertinent branches of agricultural 


science. 


Pasturine of farm woodlands in 
the central and northern hard- 
wood areas has long been reecog- 
nized as a poor forest practice. As 
early as 1916, reference (6) 
made to the magnitude of the dam- 
age to farm woodlands in this re- 
from livestock grazing. In 
the late 1920’s and early 1930's 
considerable research work was 
done by Day and Den Uyl (2.3.4) 
on grazing injury and damage to 
natural regeneration. In 1942 and 
1946 studies made in Indiana (5) 
and Wisconsin (7) on pasture util- 
ization and forage vields empha- 
sized the relationship of the farm 
woodland to other use areas on the 
farm. 

Since 1946 there has been little 
information published on pastur- 
ing of farm woodlands.? The pur- 
pose of this article is to show that 


was 


‘The author is now on a foreign assign 
ment with the Libvan-American Tech 
nical Assistanee Service. 

*Editor’s Note.-The reader is referred 
to the Note, Farm Woodland Picture 
Looks Better,’’ by Stanley S. Locke. 
appearing on page 748 of the October, 
1953, JouRNAL. Dealing with statistics 
from a larger geographical area than is 
involved in this article, Locke indicated 
the existance of a trend toward reduced 
area of woodland being pastured. He 
coneluded, however, that greater efforts 
are needed on a much wider front before 
satisfactory progress will be evident. 

This article offers additional viewpoints 
and suggestions regarding the problem of 
destructive grazing in farm woodlands. 

See also pages 469 and 476. 


the pasturing problem has not been 
solved; to suggest possible areas of 
research which have not been ex- 
plored and to point out possible 
techniques which might be used in 
bringing about reduction of 
woodland pasturing. 


What Is The Present Situation? 


Agricultural census data is shown 
in Table 1 with regard to farm 
woodlands pastured in three select- 
in the farm woodland 
area of central and northern United 
States. 


ed states 


The weighted averages of these 
data for the three states are: 


1924-73 percent pastured 
1929-73 pereent pastured 
193474 percent pastured 
194467 percent pastured 
1949-62 percent pastured 
Inspection of these data reveals 


that in the quarter century that 
has passed since the inception of 
farm work, we have not made a 
great deal of progress in reducing 


TABLE 1.—CENSUS FIGURES ON 
Census Area of farm woodlands A 
year 
2,717 2,827 5,648 1,879 
192) 2,619 2,774 5,705 1,834 
1934 3,064 3,159 6,512 2,092 
1939 2340 2,413 4,121 
1944 2.674 2,667 911 1,710 
1949 2,875 3,047 6,426 1,657 


= 


2— . 1945. Reforestation in 
the spruce type in the Southern Ap 


palachians. Jour. Forestry 43: 349 
356. 

3. WANHLENBERG, W. G. 1951. Planting 
in the Appalachian spruce-tir type. 
Jour. Forestry 49: 569-571, 

WeEsTVELD, Marinus. 1931. Repro 


pulpwood stands in the 
Dept. Agric. Tech. 
pp. 


duction on 
Northeast. U. S. 
Bul. No. 233, 52 


Richard W. Abbott! 


Assistant extension forester, 
University of Wisconsin, Madison. 


woodland pasturing. During the 
period 1924 to 1934, there was 
even an increase in the percentage 
of woodlands pastured which would 
indicate that the general economic 
condition for farms may influence 


the extent of the practice. In the 
15 years of generally favorable 


economie climate following 1934, 
woodland pasturing made a de- 
cline of only 12 percent—less than 
a 1 percent reduction per year. 

Presentation of these figures is 
not intended to discredit the efforts 
made to reduce woodland pastur- 
ing by extension or farm foresters. 
That we have made any progress 
is due largely to their efforts. But, 
we must step up the campaign to 
reduce woodland pasturing or else 
the farm woodland area will be- 
come depleted and under- 
stocked that the results of this mis- 
management will become even 
more evident in our streams, our 
soil and our national 
wood pile. Indeed, in many areas, 
this depleted condition has already 
arrived. 


SO 


resources, 


We are perhaps too complacent 
about the speed of the program to 
reduce woodland pasturing. In 
Progress of Forestry, 1945-1950, 
ACRES 


AREA IN THOUSANDS OF 


rea pastured Percent pastured 


State A State B StateC State A State B StateC State A State B State C 


1,854 4,431 69 66 78 
1,854 4,440 70 67 78 
2.054 5,248 68 65 8] 
Not Collected Not Collected 
1,560 3,976 64 58 72 
1,606 4,424 58 53 6u 
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published by the American For- 


estry Association, the statement 
concerning woodland pasturing is 
made that the 
not strikingly demonstrate any ma- 
jor change 1944 and 
1949.”’ But then the report goes on 


to say that, ‘The composite opin- 


1950 eensus ‘‘does 


between 


ions of the well informed special- 
ists of the Department of Agricul 
ture (is) that the 
United States... 
clearly recognizing that high grade, 


farmers of the 
vearly are more 


money-making livestock do best on 
pastures not largely oecupied by 
trees, and that high grade, monevy- 
making trees do best on sites not 
largely occupied by livestock. The 
belief of these men is that the grow- 
ing acceptance of this truism will 
solve the problem.”’ 

With this conclusion no one can 
quarrel, but the speed of the ‘‘ac- 
ceptance of the triusm’’ is not en- 
couraging. The fact is that after 
25 vears of effort we have reduced 
pasturing on only 11) percent. of 
the farm woodlands. With 62 per- 
cent of our farm woodlands in this 
region still pastured, it is evident 
we have a long way to go 


Are We Using the 
Right Approach? 


The facts indicate that our meth- 
ods of persuading the farmer to 
keep his livestock out of the wood- 
land have not been successful. The 
slogan ‘‘Cows Make Poor Forest 
is appealing to the forester 
but hardly so to the farmer who is 
primarily interested in obtaining 
the most forage for his livestock at 
the least cost. 
the problem from a forestry stand 


ers 


Foresters considered 


point, but woodland pasturing to 
the farmer is a practice in live 
than a 
management. 


management rather 


forest 


stock 
practice 
Foresters may look with concern at 
a pastured woods with its lack of 
reproduction and stagheaded trees, 
but a farmer may look at the same 
scene with satisfaction because the 
‘brush’? is giving way to erass 
and the land is beginning to have 
If the 
land is capable of supporting per- 


a semblance of a pasture. 


manent pasture with a higher eco- 
return per vear 


possible 


nome 
than 


per acre 


from woodland 


same area, the farmer is 
probably correct in his viewpoint. 
The ‘‘woods for the woods sake’’ 
approach has little appeal to the 
farmer who is thinking in terms of 
as many full milk pails as possible. 


on the 


Do We Have All the 
Necessary Facts? 


An analysis of a practiee such as 
this, which is generally agreed is 
a poor one, requires first of all, 
an inquiry into the reasons why 
This 
rather basie step has never been 
taken; at least, an exploration of 
the literature reveals no published 
research data pertaining to this 
It is obviously an area in 
which work needs to be done if we 
are to accomplish our objective of 
speeding up the reduction of wood- 
land pasturing. 

After such study been 
made, the next steps to be taken 
will be largely dictated by its re- 
sults. We can then concentrate on 
those avenues of approach which 
Such 
steps may include the compilation 
of research data on forage vields, 


farmers pasture woodlands. 


topie. 


has 


seem most likely of success. 


poisonous plants in woodland areas, 
and economie data on eosts and re- 
turns from pasture renovation and 
improvement. 

Finally, an analysis should be 
which will 
be most useful in getting this par- 
ticular type of information to the 
landowner. 


made of the methods 


A Suggested Method of Approach 


As an example of how an attack 
on the problem of woodland pas- 
turing might be made, let us as- 
sume that the rural sociology peo- 
ple at University X conducted a 
study which showed that the farm- 
ers in one locality gave the follow- 
ing reasons for pasturing their 
woodlands : 


l. Doesn't hurt woodland. 
Need pasture and the livestock kee 
the brush down. 
Timber not good enough to bother 
with. 
4. Too much fe neing needed. 
Need shade for livestock. 


The study further found that 
some farmers ceased to pasture 
woodlands during the last few 


vears because : 
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1. Forage too poor in the woods. 


2. Tree growth was harmed. 

3. Danger to livestock was high. 

4. Had enough other forage from im 
proved pasture. 

The sociologists discovered that 
those who had made a change of 
practice did so largely as a result 
Many of 
them were influenced by agronom- 


of personal experience. 


ists or county agents or by their 
children as a result of exposure to 
conservation experiences in 4-IT or 
Future Farmers work. Many of 
them stated that trade magazine 
literature was an influencing fae- 
tor. 

With these facts as a basis, we 
can concentrate first on the reasons 
why some farmers changed prac- 
tice. Forage was poor, was reason 
number one. How poor is it?) Do 
we have. sufficient 
that indicates this with exactness 
for a wide enough variety of con- 


research data 


ditions? 


Tree growth was harmed, was 
another reason. How severely is it 
harmed? What is the effect on soil 
What 


economic effects of this? 


and water runoff? are the 


Danger to livestock was also 
listed. What poisonous or other 
harmful plants are found in woods 
pastures? Tlow severe is this dan- 
ger? 

Improvement of pasture was a 
fourth reason. IHow productive is 
such pasture land?) Tow much will 
it cost to renovate and improve it? 

To find the these 
questions the forester will have to 
enlist the and 
of workers in other agricultural 
fields. In addition to the rural 
sociologist, information will be 
needed from agronomists, botanists, 
animal 


answers. to 


serviees assistance 


veterinarians, economists, 
husbandrymen, and soil scientists. 

These are the facts that must be 
at hand for a coordinated and 
documented attack on woodland 
pasturing. Some of them are avail- 
able; many are not. A coordinated 
and all-inclusive research program 
would take several vears to com- 
plete, but the end result would be 
information for the field) worker 
who undertakes the last, important 
step of persuading the farmer to 
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keep his eattle and his woodland 
apart. Such preliminary informa- 
tion as can be secured for the re- 
gion in which he is coneerned 
should be collected by the forester 
for immediate use, 

With the facts at hand we are 
ready to undertake the task of per- 
suading the farmer to change his 
practices. This will probably re- 
volve first of all around the poor 
forage value of woodland pasture. 
Nearby research data lends strength 
to the value of this approach. If 
the forester can say with exactness 
that it was found in this county or 
the county next door that a wood- 
land pasture yielded) only 276 
pounds of percent protein for- 
age per acre per vear as against 
9,222 pounds of 15 percent protein 
forage per acre per vear from a 
renovated and improved pasture, 
he has a point which makes an im- 
Tf he ean supplement 
this with case examples of farmers 
who have lost livestock through 
poisoning from woodland plants, 
or discuss alternative incomes from 
woodland used for pastures or for 
timber production with exactness, 
his arguments will be much 
strengthened. 


pression. 


W. B. Greeley Becomes 
Tree Farmer 


According to a report received by 
the JournaL from the West Coast 
Lumberman’s Association, Colonel W. 
B. Greeley has been presented an offi- 
cial tree farm certificate. This indi- 
that the 40-acre tree-growing 
property owned by him, known as 
“Head of the Bay Tree Farm,” is 
being handled in accordance with the 
standards of protection and manage- 


cates 


ment required for such certification. 
The certificate was presented by Wash- 
ington Arthur B. Langlie 
and W. D. Hlagenstein, managitg di- 
rector of the Industrial Forestry As- 
sociation. 


Governor 


Close observation of the accompany- 
ing photograph may uncover a twinkle 
in the Colonel’s eve as well as a smile 
on the faces of the Governor and Mr. 
Hagenstein when this ceremony took 
The name of Colonel W. B. 
Greeley is so intimately entwined with 
the history of private and industrial 
forestry progress in this country that 
le might go by the title of “Grand- 
father Tree Farm.” 


place. 
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The techniques which have been 
so. well developed and well used 
by fire prevention personnel can 
be adapted to the pasturing cam- 
paign with the important excep- 
tion that the material can be pri- 
marily directed to rural people. A 
slogan can be adopted which will 
convey the central idea, for exam- 
ple. ‘* Woods Pastures Don’t Pay,”’ 
and it should be repeated over and 
over. In Wisconsin we are using a 
picture of a cow outlined in a 
woods with the words ‘‘Don’t Put 
Your Cow In This Picture.”’ This 
has been developed for envelope 
stuffers, posters and small eireu- 


lars. 


Every available means should be 
utilized for publicity. Trade maga- 
zine literature is a good vehicle. 
Packing firms and livestock asso- 
ciations ean be asked to use envel- 
ope stuffers. The aid of any group 
which can help in the big job of 
pasturing 


reducing woodland 


should be enlisted. 


W. B. GreeLey (left) tree 
Arthur B. Langlie (center) and W. D. 


receives 


KEEP WASHINGTON EN 


farm 
Hagenstein, 


Summary 


We are not now doing a success- 
ful job of reducing woodland pas- 
turing; we need more facts to do 
such a job; and we need better and 
more widespread dissemination of 
this material to farmers through 
every available means. With this 
coordinated approach, we should 
be able to greatly reduce woodland 
pasturing. 
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Sapling Sugar Pines Grown From 
Excised Mature Embryos’ 


Possibilities for the use of embryo-culture techniques in forest geneties 
research are illustrated by the successful production of sugar pine 
saplings from embryos excised from mature seed. The embryos were 
grown on nutrient agar in glass jars and transferred to forest soil in 
cans after a few months. About two years later, the seedlings were 
outplanted in the Eddy Arboretum at the Institute of Forest Genetics 
near Placerville, California. After ten years, the young trees com- 
pared favorably in size and vigor with forest grown trees of approxi- 


mately the same age 


Recent interest in accelerated re- 
search programs in forest genetics 
has foeused attention on some of the 
techniques useful in aiding produc- 
tion of new types of individuals 

Embryo culture is one method 
by which it may be possible to pro- 
duee seedlings from seeds which 
fail to germinate, or to hasten pro- 
duction of experimental material 
from abnormal immature or ma- 
ture embryos. Tukey (8) and oth- 
ers have produced seedlings of sev- 
eral kinds of deciduous fruit trees 
from immature embryos cultured 
on nutrient agar. These showed 
variations from the normal 
growth pattern, but survived trans- 
planting to soil. La Rue (4) eul- 
tured immature embrvos of several 
species of conifers and produced 
normal seedlings which he later 
lost in transfer to earth. Briinner 
(1) grew mature excised embryos 
of Pinus maritima in eulture soln- 
tion, but his seedlings did not sur- 
vive transplanting. Stone and Duf- 
field (6) have hybrid 
seedlings of sugar pine (Pinus lam- 
hertiana Dougl.) produced by a 
modified embrvo culture technique. 
Embrvos of hybrids with endo- 
sperm still attached but with seed 
coat, inner integument and remains 


some 


described 


‘The work reported here originated 
while the author held the Baker and Bid 
well Fellowships in Forestry as a grad 
uate student at the University of Cali 
fornia, Berkeley, California, in 1940-42. 
Acknowledgement is made to the Insti 
tute of Forest Genetics of the California 
Forest and Range Experiment Station, 
U.S. Forest Service for their cooperation, 
and especially to staff members Dr. N. T. 
Mirov, Dr. John W. Duffield, and Diree 
tor F. I. Righter. The author also wishes 
to thank Dr. J. P. Bennett, Professor of 
Plant Physiology, University of Cali 
fornia, for guidance. 


of nucellus removed, were eultured 
and grown to small seedling size. 
The data reported here are the 
indirect result of a study of the 
effect of growth substances and 
chilling on seed germination and 
culture of sugar pine 
lambertiana Douel.) (3). 
The sapling sugar pine trees shown 


embryo 
(Pinus 


in Fieures 4 and 5 
from exeised mature embryos eul- 


were grown 
tured on nutrient agar and later 
transferred to eontainers of forest 
soil before outplanting to the Eddy 
Arboretum at Placerville, Calif. 


Materials and Methods 


Ripe cones were harvested from 
a single individual sugar pine tree 
vrowing a few miles above George- 
town, in Eldorado County, Cali- 
fornia, in September, 1940. These 
were then taken to Berkeley, Cali- 
fornia, and air dried in a green- 
house, after which the seed was ex- 
tracted and cleaned by hand. 

In preparing the cultures of ex- 
cised embryos from this seed, the 
following procedures were used. 
The coats of air-dry, untreated 
seeds were cracked by using the 
thumb and forefinger to exert pres- 
sure along the edge of the seed. 
After removing the coats, the seeds 
were sterilized by soaking in a one 
percent solution of sodium hypo- 
chlorite for fifteen minutes. Subse- 
quent operations were carried out 
as aseptically as possible in a trans- 
fer chamber. The decoated seeds 
were cracked open with gentle pres- 
sure of the thumb nail and finger 
on the endosperm, and the embryo 
was either dropped without touch- 
ing it into the jars of nutrient agar 
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Assoc. professor, Faculty of Forestry, 
University of British Columbia, 
Vancouver. 


or it lifted out with sterile 
foreeps and placed in the jars. 


The nutrient avar medla con- 
tained the following substances: 


Was 


Concentration in 


C. P. Salt grams per liter. 


Ca (NO,) H.O 0.111 
Mg SO, e 7 H.0 0.0718 
KNOs 0.080 
KCL 0.065 
K 0.0125 


Mn SO, @ 2H.0 
Zn SO, @ 7H.O 


0.00075 
0.00267 


H. BOs 0.00160 
Fe SO, 0.0025 
Sucrose 40.00 
Difeo- Bacto Agar é 6.00 

This mixture was then poured 


into four-ounce serew-cap glass jars 
and auteclaved use. The 
quantity of nutrient agar used for 
various cultures was 25, 50, or 60 
milliliters. In addition to the mate- 
rials listed above, the media in 
which seedlings number 1, 3 and 7 
(see Table 3) were grown had 
growth substances as a supplement. 
The concentrations used in milli- 
grams per liter were: thiamin 0.1, 
pyridoxine 0.1, nicotinie acid 0.5, 
and elyeine 3.0. 

The cultures were held in a 
greenhouse with only very light 
shade where temperatures varied 
between approximately 15 and 27° 
C. until either they were discon- 
tinued or the seedlings transferred 
to soil. The soil material used was 
natural forest soil from a mixed 
coniferous forest containing sugar 
pine of high site quality at approxi- 
mately 4,000 feet above sea level in 
Plumas County, California. It was 
all taken from the surface foot of 
the soil profile. 

The embryos producing seedlings 
number 1 through 5 (Table 3) were 
cultured February 27, 1941. Of 
these, numbers 1 through 3 were 
removed from the jars and planted 
in the forest soil (not fumigated) 
in a single gallon can on May 14, 
1941, and left in the greenhouse. 
Seedlings number 4 and 5 were not 
transferred to soil until September 
4. and were then placed in small. 
number two size individual cans of 
the same lot of soil. Seedlings num- 
her 6 and 7 were cultured April 


before 
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16 and transferred to soil in indi- 
vidual gallon cans in the green- 
house on October 16, 1941. Follow- 
ing each of these transplantings, 
bell jars were immediately placed 
over the seedlings until they seemed 
well established. In the fall of 
1941, numbers 1 through 5 were 
moved outdoors at Berkeley, Cali- 
fornia, to a place sheltered only by 
a lath frame, and numbers 6 and 
7 were similarly placed outdoors 
in the late winter of 1942. 

In order to compare the appear- 
anee of embryo-cultured seedlings 
with those developed normally 
from seed, an approximate control 
was prepared by using seeds of the 
same origin. These seeds were 
stratified in moist sand and peat 
at 5° C. on February 11, 1941 
sown in a gallon can of the same 
forest soil as that used for the 
embryo-culture transplants, and 
placed in the greenhouse on May 
14, 1941. Hence, if one dates de- 
velopment from the time of seed 
stratification, these normal seed- 
lings were within sixteen days of 
the same total age as embryo-cul- 
tured seedlings number 1 through 3. 

In the spring of 1942, all the 
embryo-cultured seedlings were 
turned over to Dr. N. T. Mirov of 
the Institute of Forest Geneties of 
the California Forest and Range 
Experiment Station. Unfortunate- 
Iv, the normal seedling controls 
were not followed after 1942. The 
embryo-ceultured seedlings were 
later taken to Placerville, Califor- 
nia, and placed in a lath house un- 
til outplanted the following year 
on May 27, 1943, in the Eddy Ar- 
boretum. In order to aid survival 
in the field, the seedlings received 
supplemental irrigation during 
their first season, as is customary 
with plantings in the Arboretum 
(9). Thereafter they received no 
special care until crowding forced 
removal of three trees in 1949-50 
by personnel of the Institute of 
Forest Geneties. 


Results 


When excised from the air-dry 
seeds, the mature embryos aver- 
aged approximately one centimeter 
in leneth. After placement on nu- 
trient agar, the development of the 
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embryos was rapid. Visible elonga- 
tion, geotropic curvature of the 
radicle, and greening of the hypo- 
cotyl and cotyledons all took place 
within a few hours. Total seedling 
lengths of six to seven centimeters 
were reached within eight days 
after excision from seeds. After a 
few weeks, growth slowed appre- 
ciably, and gradual lignification of 
the hypocotyl took place. There 
were no variations noted in the 
growth of embryos which could be 
attributed to either the volume of 
nutrient agar used in the jars or 
the growth substance supplements. 
A more complete study of embryo 
development in the initial stages, 
which included endosperm extract 
supplements as well as growth sub- 
stances, indieated no benefits in 
growth compared to the controls 
(3). A few cultures soon became 
contaminated and others apparent- 
lv became so gradually after some 
weeks or months. If the hypocotyl 
had become lignified by the time 
contamination was apparent, there 
seemed to be no adverse effect on 
subsequent development of the 
seedling. 

The early development of the 
embryo-cultured seedlings is indi- 
cated in the measurements given in 
Table 1, and the comparative devel- 
opment of embryo cultured and 
normal seedlings is shown in Table 
2 and Figure 2. The seedlings 
shown in Figure 1, while not the 
same individuals as were used in 
the transplanting to soil, are sim- 
ilar in general appearance although 
representing somewhat older growth 
stages than the actual seedlings 
used. The fresh weight of individ- 
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ual seedlings at the time of trans- 
planting was between 0.8 and O4 
erams. 

It is apparent that at two and 
one-half months, the bulk of the 
growth in the embryo-cultured 
seedlings has taken place in the 
radicle and primary root. The 
greatest abnormality in their ap- 
pearance is in the very short coty- 
ledons which rarely exceeded one 
and one-half centimeters in length, 
even when much older. The differ- 
ence in rate of growth of the two 
types is not so great as might be 
expected, considering the abnormal 
nutrition of the embryo-eultured 
seedlings. 

Details in the development of the 
embryo-cultured seedlings after 
their removal to Placerville in 1942 
are not available, but seven of the 
eight seedlings originally trans 


Fig. 1..-Embryo cultured seedlings of su 
gar pine at six months. (Background 
seale in millimeters and centimeters. ) 


TABLE 1.--GROWTH OF SUGAR PINE EMBRYOS ON NUTRIEN'T AGAR 


Average lengths in centimeters of seedlings number 1, 2 and 3, two and one half 


months after excision of embryos 


Radicle Hypocoty! 
10.5 3.5 


Shoot above Total 
cotyledons length 


05 14.5 


TABLE 2.—COMPARATIVE DEVELOPMENT OF SUGAR PINE SEEDLINGS GROWN From EX 
CISED MATURE EMBRYOS AND THOSE FroM NORMAL SEED GERMINATION FROM THE 
Same Seep Source. MEASUREMENTS MADE SEPTEMBER 4, 1941 


Number of cotyledons 


Type of seedling seedlings 
Excised embryo (6 months old) 3 
Normal—(6™% months from seed 
stratification ) 6 


Average length in centimeters 


Shoot, Longest 
primary 
to bud needles Cotyledons 
3.6 3.0 
2.8 3.7 4.3 
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ferred to soil were successfully es 
tablished in the Eddy Arboretum. 
ri The failure weaker 
seedling which had been originally 
cultured on agar and sucrose with- 
out the addition of mineral salts. 
Table 3 shows height of the estab- 
lished trees in the Eddy Arboretum 
up to 1950. The appearance of tree 
1946 and in 1950 is 
3 and 4 re- 


single was a 


number 3 in 
indicated in’ Figures 
spectively, and tree number 4, then 
the tallest. is shown in Figure 5 as 
it appeared in December, 1950. 
When last seen by the writer in 
December, 1950, the surviving four 
trees were normal in appearance 

and of good color and high vigor. 
The writer has been advised that 
in December, 1952 these trees were 
healthy and vigorous and that they 


appeared normal in every respect. 


Discussion 


These results indicate that it is 
possible to produce strong sapling 
sugar pines without the use of any 
endosperm material. Although ref- 


TanLe 3.—ToraL Hemurs IN Freer or 
Marure Empryos, Eppy AkBORETUM, 
PLACERVILL®, 

Date of Measurement Tree number 

l 

Feb, 12, 1946 1.2 

June 24, 1946 1.4 1. 

Jan. 27, 1949 7 4.7 

Dee. 28, 1950 7.4 


SUGAR 


corr 


erence to Table 2 and Figure 2 will 
show that the exeised-embryo and 
normal not differ 
greatly in some features, the nor- 
mal appear stronger, 
primarily because of the much 
greater cotyledon development. If 
from 


seedlings do 


seedlings 


seed ver- 


stratifica- 


age caleulated 
mination and not 
tion, the normal seedlings are only 
old as those from 
In addition, the 


seed 


about half as 
embryo culture. 
normal seedlings are growing at a 
vreater density, which may have 
The difference in the 
morphology of the cotyledons is to 
be expected from the manner of 
germination and nutrition. It seems 
logical that the 
seedlings should grow more slowly 

How- 
erowth 


some effect. 


embryo-cultured 


than the normal seedlings. 
ever, their annual height 
after the first four or five vears in 
the arboretum 
that of natural forest-grown sap- 
lings in similar environments. 

As a 


preliminary work with embryo eul- 


is comparable to 


result of some success in 


TREES Grown FROM EXCISED 
ForEST GENETICS, 


INSTITUTE OF 


CALIFORNIA 


sponding to seedling numbers used in text 
: 
1.6 1.0 3.8 4.0 


‘Trees removed because of overcrowding 


stratification and three and one-half 


months 


Fig. 2 Left: Normal seedlings of sugar pine six and one-half months after seed 


after germination. Right: Embryo 


cultured seedlings of sugar pine six months after embryo excision. 
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ture, the writer suggested the pos- 
sibility of its use in forest eenetics 
Duttield 
(6) have reported their success in 


research (3). Stone and 
vrowing hybrids of sugar pine by 
a modified embryo culture tech- 
nique. Combined with other meth- 
ods, such as those used to hasten 
flowering (5), embryo culture may 
help to provide a means for mak- 
ing more material available sooner 
Hybrid 
embryos of seeds failing to ger- 
minate (6), 
treated for polyploid induction, or 
instances in which there might be 
endosperm-embryo incompatibility 
all represent possible opportunities 
this or similar teeh- 
niques. It is also conceivable, as 
Stone and Duffield) suggest, that 
through various improvements. in 
culture technique, it may be pos- 
sible to produce larger seedlings 


to the forest-tree breeder, 


or perhaps embryos 


for use of 


sooner, 
Summary 


The possibility of aiding forest 
venetics research through embryo 
culture is demonstrated by the sue- 


cessful growth to sapling size of 


excised embryos of sugar pine 
(Pinus lambertiana Douel.). The 
work reported here involved the 


use of air-dry, untreated seeds from 
ripe air-dried cones harvested in 
September, 1940, from a_ single 
seed tree growing in a natural for- 
est of the Sierra Nevada in Cali- 
fornia. Mature embryos were eul- 
tured on nutrient 
cap glass jars as a part of a more 


agar screw- 
comprehensive study reported else- 
where (3). A few of these embryos 
were transplanted after about two 
and one-half months to unfumi- 
gated soil from a forest containing 
sugar pine. At two vears of age 
the trees were transplanted from 
cans in a lath house to the Eddy 
Arboretum at the Institute of For- 
est Genetics near Placerville, Cali- 
fornia. At an age of eight vears. 
seven of the eight originally trans 
planted seedlings had survived out- 
planting and averaged 4.3 feet in 
total height. Three trees were re- 
moved due to erowding, so that in 
1950 at an age of ten vears, the 
four remaining trees averaged 7.7 
total height. These 


feet in were 


: 
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Fic. 3.—-Seedling No. 3) grown from 
embryo-cultured sugar pine. Height 1.9 
feet at six years. 


Vigorous and normal in every re- 
spect. 

The early development of the ex- 
cised-embryo seedlings and normal 
seedlings of the same seed source 
are briefly compared, and some pos- 
sible uses are suggested for embryo 


culture in forest genetics research, 
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“Shadow-Height” Computations 


Made Easier 


IN THE FLAT coastal plain portion 
of the Southern Pine Region and 
in other areas with flat terrain, 
such as the Lake States and cer- 
tain parts of eastern and central 
Canada, tree shadows can be used 
to determine tree heights on aerial 
photographs. Where applicable, 
the method is rapid and accurate 
and requires a minimum of equip 
ment. The actual mechanical oper- 
ations are exceedingly simple but 
the preliminary computations are 
somewhat formidable. Since many 
people have difficulty mastering 
the use of the parallax wedge or, 
due to sight deficiencies, are physi- 
ologically unequipped to handle a 
parallax wedge or other parallax 
measuring device, the ‘‘shadow- 
height’? method becomes important 
as the alternative tree height meas- 
uring procedure. 

Seely, (4, 5) Spurr, (6,7) and 
Rogers, (2,3) have all contributed 
much to the solution of this prob- 
lem, but experience with under- 
graduate students and short course 
students has indicated that exist- 
ing descriptions of the eomputa- 
tional procedures are somewhat 
complex and are difficult to utilize 
without supplementary instrue- 
tions. ‘To facilitate the computa- 
tions and to minimize the supple- 
mental instructions, the ‘‘shadow 
height’? computation sheets de 
scribed in this article were devel- 
oped. These sheets are patterned 
after a computation form = in 
Seely’s original publication (4), 
but differ radically from it in form 
and content. These new sheets in- 
clude all the computations, includ- 
ing the preliminary steps, leading 
to the aetual tree height in feet 
per thousandth of an inch of 
shadow length on the photograph. 
Seely’s form includes only por 
tion of the computations and gives 
the actual shadow length in feet 
jor a tree 100 feet in height. The 
new sheets are designed to follow 
the deseription in Spurr’s text (/ 
since it is the standard reference 


TREE HEIGHT 


SHADOW LENGTH saul 


Evert W. Johnson 


Assistant professor, Department of For 
estry, Alabama’ Polytechnic Institute, 


Auburn. 


Fig. 1.—Relationship between the angular elevation of the sun, shadow length, and 


tree height. 


in the field. In addition to this the 
new sheets attempt to deseribe each 
step which should help an inexperi- 
enced person to follow the pro- 
cedure mechanically if he cannot 
follow the reasoning. Use of these, 
or similar forms, should consider- 
ably ease the computational prob- 
lem. 


Procedure 


Basically the problem of shadow- 
length tree-height ratios is as fol- 
lows. If the angular elevation of 
the sun ean be determined for the 
time and place of photography, it 
is comparatively simple to deter- 
mine the tree height from the shad- 
ow length by using the tangent 
of the sun's elevation, taking into 
account, of course, the difference in 
scale between the shadow image on 
the photograph and the actual tree 
on the ground. In Figure 1, angle 
9 is the aneular elevation of the 
sun at a given time at a given lati- 
tude and longitude, 


tree height 
tan 9 
shadow length 
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thus tan 6 * shadow length — tree 
height. 


The computation sheets give the 
values of 9 for different hours of 
the day and the corresponding ac- 
tual free height values in feet for 
each 0.001 inch of shadow leneth 
on the photograph. These values 
are plotted on a graph and con- 
nected by a smooth curve. The 
value or conversion factor, for any 
given time is then read directly 
from the graph. Since each photo- 
eraph is taken at a different in- 
stant the conversion faetor will 
change from photograph to photo- 
vraph. With a given photograph, 
however, the same conversion fac- 
tor will hold. 

The top of the computation sheet 
(Fig. 2) has cells for certain items 
of information that will be needed 
to complete the computations. 
These are: 

(1) The date of the photography 
(a separate computation sheet 
must be used for each day), which 
ean be found on each photograph 
or on the index mosaic. 

(2) The ‘‘time range’’ or the 
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SHADOWSREIT TION SHEET $. Constant 
Scale: (3) Lecetion: Aube Alak 
Times and photo numbers st ends of Flight Lines: (7) 
Fight line (£0-66 -8/ 09-26 North end #/ i 
ML -6G- 120 South end Equation of Time (from Ephereris) 14 285™ 
(convert to dec ané divide by 4 
Flight Line HL -6G~- (22 10°10 South end #40 Constant correction for Equation of Tis 
(¢ from middle of "pril ¢ ddle of 
4£0-66-/é/ 10:35 North end June and from early Septerber to end 
Fiight Line E (HL~7G- 55 15:03 South end #37 4. Angle © (Hour angles) (Compute only these needed) 
£0-76-9 15°24 North | 
(USE K & E EPEEMERIS) 
C.s.7. (v 07:00 
Formula: Sin cos a cosb cops cf sina sinb Cosrect 


Computations: 
Hoon G.C.T. wee ser : 12 
Difference from : 3:00 
1. le a. 150 
in Longitude of @#5*00 
3) Midpoint of time range (to the necrest full hour) .... : 
Correction to G.C.T. 5h; our angle (fri 
Greemeich Civil Time cc Angle c. at : 
Eastern Standerd Time, etc. Cos angle 79934 
Constant cos @ cos b. 82227 
b) Sun’s apparent declination for date 065727 
of photography (from Ephemeris) (a) Constant sina sin t 
North; for South) eee eee from September 24 t 
for North; or So 13 °06.¢ 
Difference in Declination 32 3e 
for 1 hour (From Epheneris) (Reverse sign) (6). +085 Tan angle @ 
Difference in time : 
i ~ = e Height of tree on photo in inches when shadow 
oMg.c.T, and _©.S.T. o length 16 0.00063784 
iddle of time range (see la) eee eee Representative fraction denominator 15840 
= ’ Height of tree on ground in inches when shadow 
Divide by 12 to convert to fect ee 1? 
(remove sign) wee S13 or Height of tree on ground in feet w shadow 
12°St length 40 ee 0842 
e b. 
3) Latitude of ihotography (from map) Fic. 2.—‘*Shadow-height’’ computation shect. 
period of the day during which the Geological Survey quadrangles, — the sun, is: sin 9 = cos a cos b cos 


photography was taken. This 
should extend from the nearest full 
hour before the photography be- 
gon to the nearest full hour after it 
was completed. 

(3) The seale should be shown 
in ‘‘representative fraction’? form 
and can ean be found on the index 
mosaics or in the specifications for 
the photography. If desired the 
scale can be determined by com- 
paring known ground distances 
with photo-distances and averaging 
the results as described by Rogers 

(4) and (5) The latitude and 
longitude of the center of the area 
should be recorded to the nearest 
15 minutes of are in the ease of 
small areas where precise results 
are desired, or to the nearest de- 
gree on larger areas. On one area, 
twenty miles in radius, it was 
found that the error at the ex- 
tremes of the area due to distance 
from the correct latitude and lon- 
vitude was small enough to be dis- 
regarded when classifying stands 
into ten-foot height classes on 
1:15840 photographs. Latitude and 
longitude ean be found on U. S. 
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county road maps, and other maps 
showing geographical coordinates. 

(6) The location of the area is 
shown merely for the convenience 
of the photo-interpreter. 

(7) The times and photo-num- 
bers of the photographs at both 
ends of the flight lines can be ob- 
tained from the first and last photos 
in the flight line. This information 
is usually found centered at the 
top of the print. If the end prints 
are not available. the information 
should be visible on the index mo- 
saies. If index mosaics are not 
available, or for some reason can- 
not be read, the photo-interpreter 
must communicate with the ageney 
from which he obtained the prints 
and request the times and photo 
numbers. It is important to know 
which time zone was being used at 
the time the photographs were tak- 
en. Sometimes airport time is used 
and that may be in another time 
zone. Such times should always be 
recorded in terms of the twenty- 
four hour clock in order to elimi- 
nate ‘‘A.M.’’ and ‘‘P.M.”’ troubles. 

The formula used to determine 
angle 6, the angular elevation of 


e + sinasin b. Angle a is solved 
in Part 1 of the computation form 
and angle b in Part 2. These two 
angles remain eonstant throughout 
the computations and as a result 
they are set up as constants ‘‘ 
cos b”’ and ‘‘sin asin b’’? in Part 3 
of the form along with the ‘‘Equa- 
tion of Time’’ 
the hour angle, is constantly chang- 
ing and a new value must be com- 
puted for each hour in the time 
range of the photography. This 
computation is made in Part 4 of 
the form. Extra forms for part 4 
have to be used for each hour. Part 
4+ combines the solution of angle ¢ 
with the solution of angle 9 and the 
subsequent tangent computations 
to find the relationship between the 
photo shadow length and the aetual 
tree height. Each step is labeled 
on the form and there should be 
no difficulty in following the in- 
structions. 

It should be noted that the K & E 
Solar Ephemeris was used (Fig. 
3) for these computations. The 
only reason for sticking with the 
K & E Ephemeris is a_ possible 
change in terminology and organ- 
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TABLE 1 
TABLE 1 ABL 
SOLAR EPHEMERIS JANUARY 1952 SOLAR EPHEMERIS FEBRUARY 19 ; 
For O" Ur r Time or Greenwich Civil Time For O® Universal Time or Greenwich Civil Time 
tion of Time i 
Weak Deckscnos for Ea. ctTime!for thr Polane & Week Dechnation for} br. of Time for | hr 
=. 
y 17 2 13 300 102 45.6 
06.4 - 3004 72 02.8 1 Fr S17 27.4 13 
019 329.1 303 2Sa 17105 ~°7? 13386 103 45.1 
3Th 22 Se 213574 7401.7 3Su 16534 ‘>, 13465 444 
22 5 3 46233 3012 4M 16359 13535 
5 Sa 45.2 4 52.9 76.005 Tu 16 182 
14 050 107 42.9 
5 20.0 16 59.9 6W Sl6002 —!4 05< » 162 
7M 467 77593 7Th 15419 14095 
+7 78 58.8 159233 14132 109 4 
v 68 6336 7958.2 9Sa 15045 14 407 
T 08 6 7 03.8 °° 80 57.8 10Su 14455 
~14 195 40.1 
1 Fe $97 000 7 28.4 81 57.2 11M $14 26.1 _4,, ane 
50 9 67525 92 56.6 12Tu 14065 14 20 3 39.0 
Su 415 160 83 56.1 1348 14198 me 
aM 388 84 83.5 14Th 13268 14 5 38.4 
T = 9 01.1 85 55.0 iSFr 13066 1412) 3 
u 4 .90 ¢ —, 
6 W_ 105 9 22.7 86 54.4 6 Sa Sl2 46.1 9 
Th 20594 °% 943.7 ~°88 87 538 17Su 12.255 14S 115 
8 Fr 0 478 48 040 ~ 88 53.3 18M 12 046 pa 
Sa 0 359 ° 10 23.6 52.8 19 Tu 43.6 >2 5 1 
0 23.6 10425 90523 20W 11223 1351 
3 75 
$20 10.9 1 006 91 51.7 21 Th $11009 ~!3 519 
19 878 11 18.1 92 50.1 22 Fr «10 39.3 13 45.4 123 339 
19443 “© 11348 "29 93 506 Sa 10175 4, 13382 153 
‘ 19 305 8 1 508 6 94 50.0 24 Sy 9 55.6 92 = 330 
Fr 16.3 > 1206.0 95 49.5 2M 9336 ‘4, 13221 |, 
) 0 96 59.0 3 
M 169 98 47.9 28 Th «48265 
4 ) > 99 473 29 Fr 8 039 
3 10.1 47 100 46.8 Sa 
) 101 46.2 
) l 
hie. 3. The tables in the Solar Ephemeris used in the ‘‘shadow height’? eom 


putations 


ization of the tables. The letters 
on the photograph of the Ephem 
eris are keyed to the parts of the 
form where the information should 
be used, 

After the ‘“Seonversion factor’’ 
or “height of tree on ground when 
shadow length is 0.001 inch’? (last 
item under Part 4 on the form) 
has been computed for each hour 
in the time range, it is necessary 
to plot these conversion factors 
and draw ai curve through the 
points. This is Spurr’s ‘*Conver- 
sion Graph” (7). This is best done 
with 20 squares to the inch eross- 
section paper, organized as shown 
in Figure 4 

The graph of conversion factors 
will give the tree height in feet per 
thousandth of an inch shadow 
length on the photo for any time 
Within the time range shown. It 
is necessary, however, to pin down 
the time of each photo exposure so 
that its peculiar conversion factor 
can be determined. This is done 
by superimposing curves of photo- 
times over the ‘‘shadow-height’’ 
curve as shown in Figure 4. These 
photo-time curves are straight lines 
connecting the plotted time of the 


first photo in the flight line with 
the plotted time of the last photo. 
It is assumed that the time interval 
between exposures was constant 
and that a straight-line relation- 
ship existed. Care must be taken 
to determine whether the entire 
flight line was flown at one time or 
whether it was broken into parts to 
avoid cloud cover. If the line was 
broken, the times will appear on 
the end photos of each part and 
each can be considered an individ- 
ual line. If such a condition exists 
it will show up on the index mosaic. 

The photo-time curves as shown 
on Figure + are identified by flight 
line numbers or letters, and the 
photographs by number within the 
flight line. This is predicated on a 
system of photo numbering that is 
quite common in private practice. 
It is not common with photographs 
obtained from federal agencies. It 
is actually a form of coordinate 
system where the flight lines are 
numbered or lettered from west to 
east and the photographs in the 
flight lines are numbered from 
north to south. This numbering 
can be visualized by studying Fig- 
ure 5 and projecting it to an index 
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mosaic. The federal agencies usual- 
lv have their photographs num- 
bered by film roll and number 
within the roll, which facilitates 
finding the proper photograph in a 
vast collection of films such as the 
ones at either of the two Produc 
tion and Marketing Administration 
laboratories, but is not well adapt- 
ed to graphing photo-times. For 
that reason it is necessary to con- 
vert the ‘‘federal’’ svstem to the 
‘private’? system when using pub- 
lie photography. This can be done 
as follows: 

1. Separate the photographs by 
flight lines. 

2. Beginning with the western- 
most flight line, number or letter 
the flight lines consecutively to- 
ward the east. These numbers or 
letters should be placed on each 
photograph in each flight strip. 
preferably in the upper right hand 
eorner. 

3. Beginning with the northern- 
most photograph in each flight line, 
number the photographs consecu- 
tively toward the south. The num- 
ber of the photograph should be 
combined with the flight line num- 
ber on the face of the photograph 
in the following manner: 1-25 or 
G-19, ete. (Meaning photograph 
No. 25 in flight line No. 1 or photo- 
eraph No. 19 in flight line G.) 

The photo times and mumbers en- 
tered on the face of the computa- 
tion sheets should agree with this 
system. The number of  photo- 
graphs in flight lines may vary. 
even in adjacent lines. It is also 
possible that where a line has been 
broken to avoid cloud cover, the 
individual parts of the line may 
be numbered consecutively as 
though no break had oceurred. It 
is imperative, therefore, to make 
sure that the time is plotted op- 
posite the correct photo number. 
All lines do not start with number 
1 or end with 40 as shown on Fig- 
ure 4. A broken line may begin 
with 15 and end with 23, while the 
remaining portions of that line may 
even appear on the graph for an- 
other day. 

In order to determine the shad- 
ow-height conversion faetor for 
any individual photograph the fol- 
lowing steps are required : 
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1. Determine the photo number 
within the flight line and find the 
number along the 
right edge of graph. 


corresponding 
2. Determine the flight 
number or letter and run horizon- 
tally across the graph to that flight 
line time-curve. 
3. Then run vertically up or 
down to the shadow curve. 


line 


4. Then run horizontally to the 
left edge to the ‘*Tree height in 
feet per 0.001" “shadow leneth’’ 
scale and read the conversion fac- 
tor. (See Fig. 4.) 

To determine the height of a tree 
on a photograph, once the conver- 
sion factor has been obtained, the 
photo-interpreter measures the 
leneth of the shadow to the near- 
est thousandth of an inch with a 
micrometer wedge and then mul- 
tiplies the conversion factor for the 
photograph by the shadow length. 
The product is the height of the 
tree in feet. No further conversion 
It is common prac- 
tice to note the eonversion factor 
on the back of the photograph and 
when using the photo to merely 
refer to this conversion factor rath- 
er than again running through the 
vraph. If the factor is set up on 
a slide rule with the index of the ( 
scale opposite the conversion fae- 
tor value on the D seale, the tree 
heights ean be found on the D seale 
opposite the number of thousandths 
of an ineh of shadow leneth. 


is necessary. 


Conclusions 
1. Where 


leneth 


applicable  shadow- 
tree-height 
portant in forest photogrammetry 
as the alternative method to paral- 
lax methods in tree height deter- 
minations,. 

9 


ratios are im- 


Use of computation sheets 
can reduce the computations to a 
simple mechanical arithmetic proc- 
underlying principles 
need not be mastered, thus opening 
up a valuable procedure to many 
who are not equipped or do not 
have the time to understand the 
underlying principles. 


ess where 


»—> 


Fia@. 5.—The ‘‘private’’ system of num 
bering flight lines and photographs. 
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FEET OF TREE HEIGHT PER 0.001" SHADOW LENGTH 


SHADOW - HEIGHT CURVE 
FOR 
FEBRUARY 16,1952 
LAT. 32°30' NORTH 
LONG. 65° 30' WEST 
SCALE 1:15,840 
AUBURN, ALABAMA 


Shadow length tree height ratio curve. 
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Mortality of Longleaf Pine Seedlings 


After a Winter Fire 


LONGLEAF PINE SEEDLINGS — that 
have started active height growth 
their grass 


be especially 


(and thus ended 
stage) appear to 
susceptible to fire-kill until they 
have grown several feet tall. This 
susceptibility is usually explained 
by the fact that in grass fires the 
most intense heat is about 14 foot 
above the ground. When seedlings 
are below this height they eseape 
maximum temperatures, and when 
they are considerably above it 
they are protected by their re- 
latively thick bark. Brown spot 
needle blight 
sumed to inerease liability to loss 
This 
article presents data showing the 
combined effeets of brown-spot 
defoliation and seedling height on 


has also been as- 


from fire in all size classes. 


the mortality of longleaf seed- 

lings after a winter fire. 
Longleaf seedlings that had 

been planted on an open, low, 


sandy ridge in south Mississippi 
in’ February, 1946, were burned 
on January 21, 1951. Growth of 
the seedlings had been slow, main- 
lv because of severe brown-spot 
defoliation starting late in 1947 
and lasting until the fire in 1951. 
The 1.570 seedlings that were 
alive at the time of the fire av- 
eraged 0.5 foot in height. 


The fire, set by an ineendiary, 


started about 4 p.m. A half-ineh 
of rain had fallen three days 
before the fire. There was a 2- 
m.p.h. northeast wind, air tem 


perature was 49° F., and relative 


‘Maintained by the Forest Service, 
U.S, Dept. Agric. 


humidity was about 32) pereent. 
In parts of the area the fire var- 
ied in direction with 
wind, but the light 
and current 
made it of no more than moderate 
intensity. 

Since this was an experimental 


respect to 
stand 
conditions 


vrass 


weather 


plantation, records had been kept 
on individual 
therefore 
the joint effect of fire and brown- 
mortality 


seedling 


seedlings. It is 


possible to summarize 


defoliation on 
for 


spot 


separately each 


height class. 

The brown-spot records were 
made a vear before the fire. 
Brown-spot defoliation includes 
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needle tips or entire needles 
killed by the disease. Since two- 
vear-old needles are shed in late 
fall, the estimate includes only 
needles, either on 
the ground be- 
Heights of seedlings 
measured six months after 
the fire to the base of current 
growth. Mortality was observed 
a vear and a half after the fire 
and thus ineludes all that ean 
reasonably be aseribed to the fire. 
Higher correlation of mortality 
and brown spot might have been 
obtained if defoliation 
had been estimated immediately 
hefore the fire, but several other 


one-vear-old 
seedlings or on 
neath them. 
were 


disease 


Numbers on curves indicote 
percent of defoliation 
Dy brown spot 


0 
2 3 4 
SEEDLING HEIGHT (FEET) 
Fic. 1—Effeet of seedling height and brown-spot defoliation on morality of long 


leaf seedlings after a winter fire. 
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studies have indicated a close re- 
lation between disease’ defolia- 
tions of individual seedlings in 


suecessive years. 


Height, Brown Spot, and 
Mortality 


Seedlings O to 0.25 foot in 
height averaged 34 percent mor- 
tality, substantially less than the 
average of 44° percent for all 
seedlings. No notable increase in 
mortality was attributable — to 
brown spot until disease defolia- 
tion exceeded 67 percent (Fig. 1). 

Among seedlings from 0.25. to 
0.55 foot high, the average mor- 
tality was 44 percent, the same as 
for all seedlings. Disease defolia- 
tion up to 67 percent did not in- 
crease mortality.  Tlowever, 
most two-thirds of the seedlings 
in this size class were more than 
67 percent defoliated; more than 
half of these seriously defoliated 
seedlings died after the fire. 

Seedlings 0.55 to 0.95 foot tall 
were less fire-resistant than small- 
er seedlings; their average mor- 
tality was 67 percent. In_ this 
height class there was a marked 
increase in mortality when brown- 
spot defoliation exceeded 37 per- 
cent. Nearly all seedlings that 
had been completely defoliated 
by disease died after the fire. 

Maximum mortality (S82. per- 
cent) occurred among seedlings 
0.95 to 145 feet in height. This 
was the only height class in which 
healthy seedlings (i.e., less than 
37 percent defoliated) suffered 
more than 32> pereent mortality. 
In this height elass, seedlings 


over 67 percent defoliated were 
less fire-resistant than any 
other height class. 

In the 145- to 2.45-foot height 
class, the remarkable fire resistance 
of longleaf seedlings was again ev1- 
dent. Only 31 percent died after 
the fire, and practically all of these 
had been over 67 percent defoli 
ated. It is worth noting that there 
was a sharp drop in the number of 
seedlings severely infected by brown 
spot in this height class. In most 
smaller height classes about 60 per- 
cent of the seedlings were more 
than 67 pereent defoliated, but in 
this height class only 3S pereent 
were so severely diseased. 

Mortality was negligible among 
seedlings over 245 feet tall. Only 
one sueh seedling died, and it was 
among the 29 percent that had been 
more than 387 pereent defoliated. 
The freedom trom disease of taller 
longleaf apparently contributes 
ereatly to their fire resistance. If 
the taller seedlings had been more 
severely diseased, or if the fire 
had been more intense, it is likely 
that peak mortality. would have 
been observed among seedlings 
slightly taller than 1.45 feet. 

If differences amone height 
classes are ignored, the average 
effeet of each l0-percent increase 
in’ brown-spot defoliation was a 
D-percent increase in mortality. 

An important question not an- 
swered by this study is how much 
of the mortality after fire should 
be labeled ‘‘fire Other 
studies have shown that @ross sur- 
vival 2 to 4 years after burning 
moderately diseased stands of long- 
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leaf seedlings is the same as on 
nearby unburned areas. There is 
no reason to believe that this area 
would be an exception. Therefore 
the author feels that fire damage 
was trivial in this plantation, and 
that) practically all) the seedling 
loss is attributable to brown spot 

though without the fire the seed 
lings might not have died quite so 


soon, 


Prescribed Burning to Control 
Brown Spot 


These observations lead directly 
to some hints about when to burn 
to control brown spot. 

1. The best way to ensure low 
mortality of longleaf seedlings is 
to keep them as free trom the di 
SCaSC US possible. 

2. The most economical way se 
far devised to do this is to pre- 
seribe-burn before many of the 
seedlings are more than one-third 
defoliated by brown spot. 

3. Brown-spot defoliation more 
seriously lowers fire resistance in 
longleaf seedlings 1, to 1-1, feet 
tall than in seedlings less than 1. 
foot in height. 

a—If the disease vets out of 
hand, longleaf seedlings 
less than 14 foot tall may 
tolerate as much as two- 
thirds brown-spot defolia- 
tion without serious loss 
after burning. 

hb. defoliation exceeds one 
third on loneleat seedlines 
from lo to 1-16 feet tall, 
burning has been delayed 


too Jong. 
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Growth of Pruned Ponderosa Pine 


A 10-year stupy at the Pringle 
Falls Experimental Forest near 
Bend, Oreg. has indicated that as 
much as one-third of the live crown 
leneth of ponderosa pine trees may 
be pruned away without serious 
effect. More severe pruning may 
result in-an undesirable reduction 
in both height and diameter 
growth. This information should 
be of considerable interest to those 
individuals and agencies who have 
an investment in) pruning or who 
are contemplating such an invest 
ment. 
The Experiment 


The Pringle Falls study consists 
of four plots scattered over two sec- 
tions in an even-aged stand that 
averaged 55 years old when the 
study started. Each plot contains 
46 selected crop trees which ranged 
from 6 to 18 inches d.b.h. with an 
average diameter of 10.4 inches in 
141. Heights ranged from 25 to 
76 feet with an average height of 
17.3 feet. Site as measured from 
the 65-vear-old trees in 1951 aver 
aged a medium site TV aecording 
to Mever’s (2) site classification. 
The treatments consisted of prun- 
ing away one-fourth, one-half, and 
three-fourths of the leneth of the 
live crown and no pruning.’ Each 
of these four treatments was as 
signed at random to 24 trees on 
each plot. Remeasurements have 
been taken at 5-vear intervals since 
plot establishment. Results during 
the first period were reported by 
Mowat (3) in 1947. 


Diameter Growth 
Where one-fourth of the live 


crown Was removed, 10-vear diam- 
eter growth averaged 97 percent 
as much as that for unpruned trees 
Comparative figures for one-half 
and three-fourths crown removal 
were S2 and 46° percent, respec 
tively. Relative growth rates, how- 
ever, were not the same during 
both 5-year periods. Pruned trees 
showed definite recovery from 


No live branches were removed from 
trees receiving the no pruning treatment 
However, all dead branches were pruned 
away. 


the first period to the second. For 
three-fourths crown removal rela- 
tive diameter growth increased 
from 58 percent of the unpruned 
rate during the first period to 57 
percent during the second period. 
Kor one-half crown removal the in- 
crease Was from 76 to 89 percent 
and when only one-fourth of the 
live crown was removed, recovery 
statisti- 
val test showed that the odds were 
vreater than 99 out of 100° that 
this recovery is real rather than 
the result of chance variation. 
Crown length, as well as treat- 
ment, affected growth rates. Amone 
trees of each pruning treatment 


was complete (Fig. 1 


there was a marked tendency for 
diameter growth to increase with 
residual crown length when resid- 
ual crown length was expressed as 
a percent of total tree height (Fig. 
2). This tendency was also appar- 
ent in the unpruned treatment. 


Height Growth 


Height growth over the 10-year 
period has been slightly reduced 
by pruning. Removal of one-fourth, 
one-half and three-fourths of the 


TABLE Growth BY 


Proportion of First 5 yeurs 


live crown removed 41 to 1946 


Percent 
None loo 
1 
5 


Walter G. Dahms 
Forester, Pacifie Northwest Forest and 
Range Experiment Station, Portland, Ore. 


live crown reduced height growth 
to 9S, 94 and 90 percent respec- 
tively of that for unpruned trees 
(Table 1). 

Pruned trees showed clear 
cut evidence of height growth re- 
covery from the first 5-vear period 
to the second as was true for diam- 
eter growth. ILowever, height 
erowth losses were so small that a 
relative improvement comparable to 
that shown by diameter growth 
could easily be obscured by the 
large variations from tree to tree. 

There is some evidence pointing 
to a loss of dominance resulting 
from pruning. A few trees in all 
pruning treatments gained domi- 
nance but most changes were down- 
ward. The net number of trees los 
ing at least one step in the domi- 
nance classification was as follows: 


Unpruned 8 
1) crown removed 17 
1, crown removed 12 
34 crown removed 21 


To minimize the number of pruned 
trees that lose dominance, only 
strongly dominant trees or trees 
that will be placed in a dominant 


PRUNING TREATMENT AND PERIOD 


Ten vears 


1941 to 1951 


Second 5 yours 


1946 to 1951 


Feet Percent Feet Pereent 
Hi lowe 12.4 
6.7 
62 11.7 
6.0 11.2 


Height growth in percent of height growth of unpruned trees. 


100 
941-46 crowry 
[__] 1946-5! GRowTH 
o 
< 
— 
= 50 
= 
uw 
a 25 
1/4 1/2 3/4 
UNPRUNED LIVE CROWN LIVE CROWN LIVE CROWN 
TREES REMOVED REMOVED REMOVED 
Fig. 1. Diameter growth of pruned trees) in percent of growth of unpruned trees 


during the first and second 5 year periods after pruning 
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Length of live crown after pruning in percent of total tree height 


Fig. 2.— Diameter growth by crown length classes and pruning treatments (1941 


to 151 


position through cutting or thin- 
ning should be pruned. In addi- 
tion severity of pruning should be 


carefully restricted. 


Comparison with Other Species 


The effects of pruning on growth 
of Douglas-fir and Western white 
pine are, with minor exceptions, 
similar to that on ponderosa pine. 
Comparison with findings for white 
pine by Helmers (7) shows that 
light pruning has about the same 
effect on both ponderosa pine and 
white pine. Heavier pruning, in 
contrast, has more serious effects 
on both height and diameter growth 
of white pine. Removal of more 
than 55 percent of the crown caused 
heavy mortality with white pine. 
Removal of three-fourths of the live 
crown from 96 ponderosa pine 
trees caused the death of only one 
tree. 

Comparison with Stein’s (4 
evrowth data for pruned Douglas-fir 
shows that height growth of Doug- 
las-fir is reduced more by the very 
heavy pruning than ponderosa 
pine. Otherwise, results are com- 
parable. Despite these differences 
between species both investigators 
concluded that no more than one- 
third of the live crown should be 
removed in pruning, the same con- 
clision that has been reached for 


ponderosa pine from the Pringle 
Falls study. 
Application 

Many trees are tall enough that 
they can be pruned to a height of 
Is feet (the usual upper limit of 
pole saw pruning) without remov- 
ing live limbs. However, for young- 
er, shorter trees the forester must 
decide how much live crown should 
he removed to attain a proper bal- 
ance between length of clear bole 
and desired growth rate. The prob- 
lem, in almost all cases, is to limit 
the amount of pruning so_ that 
growth losses will be negligible. 
Three guides could be used: (1 
limit pruning to the removal of 
not over a given percentage of the 
live crown; (2) limit pruning to 
the retention of a minimum per- 
centage of the total tree height in 
live crown; and (3) a combination 
of (1) and (2) which limits prun- 
ing to removal of a certain percent. 
ave of the crown but always leaves 
a certain minimum proportion of 
total tree height in live crown. 

If the first guide is used, a logi- 
cal limit would be removal of not 
more than one-third of the leneth 
of the live crown. Growth losses 
caused by removal of one-half of 
the crown are too great but the very 
slight reduction caused by removal 
of one-fourth of the crown points 
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to the possibility of heavier prun- 
ing. By itself this rule might re 
duce crown length excessively on 
trees that originally had only a 
small proportion of their total 
height in crown. 

If the second guide is used, the 
rule might be to leave at least one- 
third of the total height of the tree 
in live crown. When used alone, 
this rule could over-prune the lone 
crowned trees. The selected erop 
trees used in the study, for exam 
ple, had from 40 to 90 percent of 
their height in live crown before 
pruning. Tf they had all been 
pruned until only one-third of 
their total height remained in live 
crown more than one-half of the 
crown leneth of the average tree 
would have been removed. 

The safest rule would be that not 
more than one-third of the length 
of the live crown should be re 
moved and that the crown shall in 
no event be reduced to less than 
one-third of the total height of the 
tree. The first part limits the 
amount of pruning for trees with 
0 percent or more of their length 
in live crown. The second part be 
comes effective on the shorter 
crowned trees, 

Pruning within the limits of the 
combination rule provides assur: 
ance that growth will not be = re 
duced more than nevligible 
amount. 
factory amount of bole to be 
cleared. The first 16-foot low, for 
example, can be freed of limbs on 


It also permits a satis- 


wany 382-foot trees. Exceptions to 
this rule should) of course, be inade 
to permit heavier pruning of occa- 
sional trees that are growing too 
fast to produce wood of acceptable 
quality. 
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Viability of Various Coniferous Seeds 


After Cold Storage 


CONIFEROUS SEED DIFFER consider 
ably in the length of time they 
may be stored and still retain their 
viability. Some species retain 
viability for 20 or more years. 
Others are worthless if stored more 
than a year or so. Many conifers 
do not bear seed each year. There- 
fore it is desirable to store seed, if 
possible, for use in years of no seed 
crop. Tlow much seed is collected 
depends on current needs and 
future requirements. If the seed 
retain their viability in’ storage, 
then a supply may be collected for 
the vears between seed CrOPs ; 
otherwise, only sufficient seed to 
satisfy current needs should be 
collected. Tlow long seed may be 
stored safely is thus of great prac- 
tical importance. This report de 
seribes results of germination tests 
on various conifers stored by the 
California Forest and Range Ex 
periment Station from 2 to 24 
vears (Table 1) 


Storage Conditions 


Following extraction from air- 
dried cones, seed were stored in 
5-gallon cans with tight lids at 
11°F. Generally only small quan- 
tities of seed were collected. As a 
consequence seed of more than one 
species and a number of different 
seed lots were stored in a single 
can. This may not be the best 
procedure to follow because the can 
may be opened several times to 
vet seed of different species or lots. 
ut exposing the seed in this way 
may not be harmful if the relative 
humidity of the storage room = is 
low and the cans are closed as 
quickly as possible. 


Stratification and Germination 
Tests 


Representative samples of 100 to 
100 seeds of each species and seed 
lot were stratified in) moist sand 

1 Maintained by the Forest Service, U. 


S. Dept. Agric., in cooperation with the 
University of California. 


and peat moss for 60 days at 36°F. 
This period of 60 days may have 
heen shorter than the optimum 
period for some species, such as 
sugar pine and possibly the other 
white pines, because it is generally 
recommended that sugar pine be 
stratified for 90 days or more to 
obtain maximum germination. Some 
of the species, such as ponderosa 
and Jeffrey pine, may not require 
stratification. However, it was be- 
lieved that stratification would do 
no harm and might possibly be 
beneficial, 


G. H. Schubert 
California Forest and Range 
Experiment Station, 
serkeley. 


Germination tests were conduct- 
ed in the greenhouse in the same 
containers (4-inch waxed paper 
pots) used for stratification. The 
vreenhouse temperature was alter- 
nated from about 55° F. at night to 
75° KF. at day. The germination 
tests were ended after 12. weeks. 
Almost all seed samples had 
stopped germinating by the end of 
the ninth week and no germination 
occurred during the last two weeks. 
No cutting test was made on the 
ungerminated seed, and hence the 
viabilities reported herein are 


1. Viasiuiry or VAgious CoNIFEROUS SEEDS APTER PROLONGED COLD STORAG! 


Viability when length of storage was: 


21 vears 
Species 5 years 6.10 years 11-20 vears and over 
Peree nt! 
concolor $5803 Os(12 | 
A. grandis S(] OC1L) 
A. (1 
A. magnifica S(1) 24(1 O-S(3) 
1. procera 25(1) 
Cedrus libant 4S(1) 
Chama eyparis lawsoniana 0-13(2) 
Cupressus arizonica 0-35(4) 
hakert 
guadalupensis 17(1) 12-16(2) 
goveniana 9.66005 
( lusitanica 
macnabiana - 18(1) 
Larix dahuriea koreana 2(1) 
L.. occidentalis 
Lihoecrdrus decurrens 74-98(2 Oo] 
Picea englemanntt 24(1) 
pungens | O(1) 
P. sitchensis ».6§(2) 
Pinus albicaulis 301 
P. attenuata 71-87(3 
P. brutia S(1) 
canariensts 1261 
P. contorta $8-58(2) 28.77(4) 
P. jeffrey 61-7603 OS °4-67(3) 
P. lambertiana 10-9305 S 5605 
P. laricio var, salzmanntt 1-6(2) 
I’. monticola 6201 20-4004) 
P. patula GO] 39(1) 
P. pinea 32 58 ( l 
ponde rosa SO 4(1) 
adiata 78-9403 27-81(2) S601 
P. strobus 061 
thunberan - 8(1) 
I’. torreyana 9401 - 
Pseudotsuga macrocarpa 34-5713) 0-2(3) 
P. menciesti (1 6601 0-31(4) 
Sequoia gigantea 18-21(2 58(1) 0.68(8) 
sempervirens 00-1403) 0(1) 0-1(8) 
Tsuaa hete ophulla 1-13(2) 
T. mertensiana 7 0-2(2) iva 


Numbers in parentheses indicate the number of seed lots represented. 


“Viability of same seed lot at different dates within the same period. The differ 
ence in percents indieates the drop in viability within the period. 
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based only on seed which actually 
verminated. 


Results? 


The length of time during which 
seed of various genera retained 
germinability varied considerably. 
Seed of Abies and Libocedrus had 
low viability after 3 to 6 vears in 
storage. This agrees fairly well 
with previous reports*® that seed 
of these genera lose most of their 
viability in the relatively short 
time of 4 to 5 years. One lot of 
Abies concolor seed, however, re- 
tained 53 percent viability after 3 
years and two seed lots retained 
6 to 8 percent after 16 and 21 
years. Two seed lots of Libocedrus 
decurrens retained 98 and 74 per- 
cent viability after 2 and 3 years, 
but all lots of this species stored 
for more than 8 years had lost all 
viability. 

Seeds of Cupressus and Pinus 
kept very well over a_ prolonged 
period. This was especially true 
of the closed-cone pines, Pinus 
attenuata, P. radiata, and P. con- 
torta. Several seed lots of P. at- 
tenuata retained a viability of 71 
to 87 percent after 16 to 17 vears. 
and one seed lot of P. radiata still 
had a viability of 86 percent after 
21 vears, an indicated loss of only 
8 percent. Several seed lots of P. 
contorta, stored for 16 and 17 


2A detailed list of germination results 
may be found in Research Note No. 83, 
Germination of various coniferous seeds 
after eold storage. Calif. Forest and 
Range Expt. Sta., Berkeley. July 16, 1952. 

3 Forest Service. Woody-plant seed 
manual. U. S. Dept. Agrie. Mise. Pub. 
654. 416 p. Tilus, 1948. 


years, had 40 to 47 percent viabil- 
itv. One seed lot of P. contorta, 
which had an original viability of 
91 percent, lost only 14 percent 
during the first 11 years,* but lost 
30 percent during the next 6 vears. 
Another seed lot, of the same 
species, had a viability of 58 per- 
cent at the end of 10 years,4 then 
dropped to 28 percent at 16 vears. 
On the basis of these two seed lots. 
there is some indication that the 
rate of viability loss inereases after 
10 or 11 years. The various species 
of Cupressus retained their viabil- 
itv for 11 to 21 years. The only 
exception was one seed lot of 
Cupressus arizonica collected in 
1940. which had lost all viability 
in 11 years. This particular seed 
lot was believed to be immature 
when collected. 

Seed of Pinus lambertiana, TP. 
monticola, P. ponderosa, and P. 
Jeffreyt retained viability for 10 to 
18 vears. One seed lot of P. jeffreyi 
had a viability of 64 percent after 
15 years and another had 62 per- 
cent after 18 years. One lot of P. 
lambertiana, stored for 15. vears, 
had 50 percent viability. However, 
another had an original viability of 
90 percent which dropped to 10 
percent in 3 years. This latter seed 
lot contained a high proportion of 
immature seeds. Two seed lots of 
P. monticola stored for 15 and 16 
vears, had a viability of 35 to 40 
percent. Pinus ponderosa, just as 
P. jeffreyi, was found to retain 
high viability after prolonged 
storage. Two seed lots stored for 17 
4Mirov, N. T. Viability of pine seed 


after prolonged cold storage. Jour. 
Forestry 44(3): 198-195. 1946. 
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and 18 vears had a viability of 75 
to 94 percent. 

Not all species of the same genus 
store equally well. One of the best 
examples of this is in the genus 
Sequoia. Sequoia gigantea is gen- 
erally known to retain its viability 
better than S. sempervirens. Two 
seed lots of S. gigantea still had 41 
and 43 percent viability after 16 
and 17 vears. None of the seed 
lots of S. sempervirens had more 
than 1 percent viability at a com- 
parable storage period. Another ex- 
ample is in the genus Pseudotsuga. 
One seed lot of P. menziesti had a 
viability of 66 pereent after 6 
vears and another had 31 percent 
after 16 years. None of the seed 
lots of P. macrocarpa, however, re- 
tained much viability after 4 years. 
(me sample of the latter had 2 
percent viability after 19 years. 

The venera Chamaecyparis. 
Larix, and Tsuga were represented 
by only one or two species. In 
general, they had low viability 
after 15 years. One seed lot of 
Chamaccyparis lawsoniana and one 
of Tsunga heterophylla had 13. per- 
cent after 16 and 15 years respec 
tively. The best result for Larir 
was for L. occidentalis whieh had 
5 percent after 16 years. few 
reports on viability after prolonged 
storage are available for these 
genera. 

In general, the results show that 
seed of many conifers can be col- 
lected in large quantities during 
good seed years with assurance 
that they will retain high viability 
for intervals sufficiently long to 
tide over the poor seed years—pro- 
viding the seed is properly handled 
and stored. 
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A recent study of forest soils in 

i the lower central Gulf Coastal 

| Plain indicates that loblolly pine 
: site quality can be readily esti- 

mated by measuring certain soil 

} and topographical features. With 

. no more equipment than a_ soil 

1 auger, a field party can map the 


relative quality of land for loblolly 
pine growth, regardless of the vege- 


tation supported by the land. 

The site index of an area of land 
already adequately stocked with 
loblolly pine over 20 years of age, 
and undisturbed by ice storms and 
insect attack, can usually be esti- 
mated from existing site index 
curves. Unfortunately, most forest 
land is not adequately stocked with 
pine; rather, pine is nearly absent 
on eutover or burned areas and 
abandoned agricultural lands. Con- 
sequently, any estimation of site 
quality on such lands must be 
made from the residual and perma- 
nent features of topography and 
the soil profile. 

Well-stocked, even-aged stands 
of loblolly pine, between the ages 
of 20 and 65 years, were located 
throughout south and central 
Louisiana and southeast Texas. 
Tree heights and ages, topographic 
data, and soil samples and deserip- 
tions were obtained from each of 
141 stands. Laboratorv analysis 
for the imbibitional water value of 
each subsoil sample was made. All 
data were assembled in the form 
of a regression, and a. statistical 
analysis was made, relating tree 
height to age and to certain soil 
and topographical factors. 

The regression analysis indi 


Abstract of dissertation submitted in 
partial fulfillment of the requirements for 
the degree of Doctor of Philosophy in 
the Graduate School of Arts and Sciences, 
Duke University, Durham, North Caro 
lina. This study was conducted under the 
direction of T. S. Coile and X. Sehu 
macher of the School of Forestry, Duke 
University. The method of study is a 
modification of proeedures developed by 
Dr. Coile in 1948, (Relation of soi! 
characteristics to site index of loblolly 
and shortleaf pines in the lower Piedmont 
region of North Carolina. Duke Univ. 
For. Bul. 13.) 


Notes 


Estimating Loblolly Pine Sites in the Gulf Coastal Plain’ moisture constant which measures 


the soil’s ability to imbibe water; 
cated that loblolly pine height its usual numerical range is from 1 
growth is affected by three impor- in sandy soils up to 25 in heavy 
tant site variables: clay types. An increase in IWV 
1. Surface drainage. This is a from 1 to 10 indicates an increase 
measure of the general moisture in clay fraction and thus an im- 
regime of the site. Good surface provement in soil moisture eondi- 
drainage is associated with hilly tions. Therefore, as the subsoil in- 
and rolling uplands; poor surface creases in fine-textured material 
drainage is found on ‘‘upland flat- (changes from sands to clays) the 
woods’’ and topographically lower, site quality inereases accordingly. 
flat, and level areas. Soil condi- Site quality begins to fall off for 
tions being equal, the higher level values of IWV higher than 10, 
of moisture conditions on poorly however, and TIWV now begins to 
drained sites results in better site measure increasingly poorer aera- 
quality than is found on well- tion conditions. Higher values of 
(lrained areas. IWV do not measure changes in 
2. Depth to subsoil. A direct textural grade so much as changes 
measure of the quantity of growing of clay type within the same tex- 
space for tree roots is the depth tural grade; thus [WV measures 
to its subsoil. The thickness of the changes in soil consistence. As 
surface layers reflects the volume — consistence changes from friable to 
of soil within which roots may de- plastie, ]WV increases from 10 to 
velop above any restricting subsoil 25, and soil aeration becomes in- 
conditions. Tlence, site quality is creasingly poorer. 
found to inerease with inereasing A mathematieal expression for 
depth to subsoil. site index of loblolly pine in terms 
3. The imbibitional water value of site variables was developed as 
of the subsoil (IWV). This is a follows: 


Logarithm of site index = © + 0.00156( Depth) + 0.00679 — 0.000368 (TIFT)? 
where C = 1.8872 for sites with good surface drainage; 
or © = 1.9124 for sites with poor surface drainage; 


and depth = depth in inches to the subsoil, 
wr imbibitional water value of the subsoil. 


measure of soil quality; it is a re- The error of estimate for this equa- 
flection of subsoil moisture and tion for a single observation of site 
aeration conditions. TWV is a soil- index, based on soil charaecteristies 


TABLE 1.— Sire QuALITY AND Sirk INDEX FOR LOBLOLLY PINE IN SouTH AND CENTRAL 
LOUVISTANA AND TRXAS 
Subsoil charaeteristies Depth to subsoil 
Consistence (inches) 
class (with 10 tez0 over 20 
range of Textural Surface 
grade drainage 


Site quality 
site index 


Very friable Sands good Low Medium Medium 
IWF 0 to lin (7Oto SO SO to toa GO 
5 sandy loams poor Medium Medium High 


SO to O0) (S0 to 90) 90 to 100) 
good Medium High High 


Frinble to 80 te 90) (90 to 100) 40 to 100 


semi plastie Clay loams 


wl 6 to to poor High High High 

15 light elavs oN to LOO 40 to 100 SO to 100) 
Low Low Medium 

Plastic Siltv clays good (70 to 80) (70 to 80) (80 to 90) 

IWV 16 to ‘to poor Medium Medium High 

25) (80 to 90) (80 to 90) (90 to 100) 


») heavy clays 
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for any surface drainage condi- 
tion, is about 5 percent of the cal- 
eulated value. All 
ployed in this equation significant- 
ly affect site index at the 1-percent 
level. 


variables em- 


The above equation was employed 
in calculating Table 1. Three 
classes of JWV and depth are pre- 
this table three 
classes of site quality for simple 
interpretation. 


sented in with 


IWYV is a soil constant which re- 
quires laboratory determination. Tt 
can, however, be approximated by 


estimating soil eonsistenee. Sub- 
soil consistence ean be elassified 
into the three groups listed in 
Table 1, each with characteristic 


grades of soil texture. No labora- 
tory analysis is neeessary in order 


to place a subsoil into one of these 
three groups; rough 
friability and plasticity, conjointly 
with soil texture, can be made in 
the field, and the subsoil classified 
accordingly. 

The site index for loblolly pine 
of an area of land within the re- 
gion studied ean then be estimated 
in the field. One topographic fea- 
ture needs to be recognized ; surface 
drainage with respect to surround. 
ing areas. Two soil features need 
to be estimated : consistence class of 
the subsoil, and depth in inches to 
that subsoil. By reference to Table 
1, site index values may be 
signed to various parts of an area, 
and a site quality map drawn on 
this basis. 


as- 


Robert ZAWNER 
Crossett, Arkansas 


Improvement in Infiltration After Nine Years of 
Hardwood Forest Management 


The capacity of soil to absorb 
or infiltrate rainfall is one of the 
best measures of its effect on sur- 
face runoff and water control. Two 
studies, nine years apart, on Ivy 
River watershed in western North 
Carolina vive evidence that the in- 
filtration capacity of forest soils 
can be much through 
improved management practices. 

Results of a 1941 study are con- 
tained in two reports published 
in 1942: ‘*Flood Control fer Up- 
per French Broad River and 
Tributaries’’ by TVA’s Water 
Control Planning Department 
(Report No. 0-8075), and ‘* Land 
Cover and its Relationshin to the 
Control and Utilization of Water 
in the Upper French Broad River 
Watershed’’ by the Extension Serv- 
ice of the North Carolina State 
College of Agriculture. Data for 


increased 


1950 were collected in the course 


Excellent 
FI 

Canopy or more 
Litter 

90% ground surface 
A, horizon 4” min. depth 
Soil 2’ min. depth 
Slope No limitation 
Exposure 
northwest 
None in recent years 
None 


Fire damage 
Grazing 


TABLE 


min. depth, covering 


Generally north, east, or 


of a forest inventory of the Ten- 
nessee Valley. 

Both studies used a classification 
of infiltration capacities developed 
jointly by TVA and the South- 
eastern) Forest Experiment Sta- 
tion. Rather than base the classifi- 
cation on soil and ecological types, 
the into 
three geographie subdivisions aec- 


forest area was divided 
cording to predominant land use. 
Site factors considered in the an- 
alysis were crown canopy, litter 
depth, depth of the A, horizon, 
depth of soil, exposure, and_ fire 
and grazing damage (Table 1). 
Of these influences, only canopy, 
litter depth, and fire and grazing 
effects can be changed over a com- 
paratively short period of time. It 
is improvements these factors 
which have changed the infiltra- 
tion capacity of the watershed. 


estimates of 


Description of Area 
The 


Ivy River are typical of the Ap- 


103,000 acres drained by 


palachian Highlands of western 
North Carolina. Elevations range 


from 2,000 to 6,000 feet above sea 
level. Sixty-two percent of the wa- 
tershed is forested, 38 
open. Agriculture is the predomi- 
nant industry, burley tobacco and 
beef cattle the major farm prod- 


percent 


ucts. In 1950 the 63,800 acres of 
forest land in the watershed con 
tained 290 million board feet of 


merchantable sawtimber, predomi- 
nantly hardwood, This is an aver- 
ave of about 4,500 board feet per 
acre. Growing sites are generally 
satisfactory and there is a satisfac 
tory distribution of merchantable 
According to 
about 6 percent 


trees by size classes. 
the 1950 survey, 
of the woodlands burned during 
the five-vear period 1945-1950. 
This, however, is not a true picture 
of the fire situation, as 
most of the burn occurred prior to 
the fall of 1947. For the period 
1947-1952, the burn on the water- 
shed has averaged only 0.1 percent. 


present 


The watershed can be divided 
into three zones on the basis of 


topography, soil, ownership, and 
land use. The first includes 12,500 
acres within the boundaries of Pis 
gah National Forest. This is rough, 
mountainous land, unsuited to 
agriculture. There is no open land. 
Acquisition early as 
1917, although it was not until 
1934 that most of the area was pro- 
tected from fire and grazing and 
managed for maximum 
vield. The seeond zone is in pri- 
vate ownership, with some 31,000 
acres of woodland and 10,300 acres 
of open land. Forest 
rather large. Slopes are steep and 
mostly forested. Narrow strips of 


started as 


sustained 


tracts are 


agricultural land run up the val 


Forrest LAND INFILTRATION CLASSES DEFINED 
Good Fair Poor 
F-2 F-3 
60 to 80% 25 to 60% Less than 25% 
2”".3”" deep, covering 90% 17-2") deep, covering Generally very thin, covering 
ground surfaee 80% ground surface less than 75°%% ground surface 


2” min. depth 1”-2 
114’ to 2’ min. depth 

No limitation 

Generally north, east, or 
northwest 

None in recent years 


None None 


min. depth 

I’ to 144’ min. depth 
No limitation 

No limitation 


None in recent years 


Less than 1” deep 

Not more than 12” deep 
No limitation 

No limitation 


Often or reeently burned 
Generally grazed 
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TABLE 2 


PERCENT OF AREA 


BY INFILTRATION CLASSES—Ivy RIVER 


WATERSTIED 


Pisgah National 


Forest (no evi 


Private lands 


dence of fire or Large contiguous Scattered Total 
Infiltration grazing) areas woodland watershed 
class 1941 1950 1941 1950? 1941 1950 
Pereent 
Excellent 2 0 1 0 4 0 12 
F-2 Good oe 24 3 7 14 
F.3 Fair 52 17 42 31 27 20 39 25 
Poor 10 6] 73 55 49 


“Grazing: Light 6%, moderate severe 10. 


turned area: 11° in last 5 vears. 


‘Grazing: Light 120, moderate 17%, severe 6%. Burned area: 1% in last 5 years. 


levs Beef cattle production is the 
major farm enterprise. The third 
zone is best deseribed rolling 
agricultural land, with small seat- 
tered farm woodlands. About 
20 300 aeres are wooded, 28.900 
aeres open. Row crops and burley 
tobaeco are the chief sources of 
farm income. 


Improvement in Infiltration 


Table 2 shows the change in infil- 
tration capacity between 1941 and 
1950. For the watershed asa whole, 
the proportion of total forest area 
in the two top infiltration classes 
inereased from 6 to 26 percent 
during these nine years. 

On the Pisgah National Forest 
the area rated in the good to ex- 
cellent infiltration classes increased 
from 24 to 73 pereent. For the 
large, contiguous, privately owned 
forest areas the inerease was very 


slight-—from 8 to 8 percent Ilere 
the owners’ primary interest is 
cattle raising, and they practice 
woodland grazing in varvine de- 
erees, Benefits from fire protection 
and selective harvesting are not 
aus apparent as on national forest 
land. The seattered farm woodlots 
have fared much better. Here there 
Was an increase from 0 to 24 per 
cent of the forest land in the upper 
two infiltration classes. These small 
scattered farm woodlands were bet 
ter managed than the larger ones 
There were more fenees, hence 
fewer cattle in the woods. Fire 
damage was much lighter 

The Pisgah National 
demonstrates the beneficial effects 


Forest 


of proper management on infiltra 
tion. Similar improvements can be 


expected elsewhere with adequate 
protection from fire and grazing. 
Harvey R. Prick 

Tennessee Valley Authority 


La 


A New Filtering Adapter 
Speeds Up the Determina- 
tion of Lignin' 


The alundum crucible adapter 
shown in the accompanying photo- 
vraph was designed to overcome 
some of the difficulties found in the 
use of present adapters. The qual- 
ifications for an efficient alundum 
crucible adapter are (1) to allow 


The adapter was developed while the 
author was a research assistant in the 
School of Forestry, University of Minne 
sota, St. Paul, Minnesota, 
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maximum surface area of the eru- 
cible to be utilized in filtering, (2 

to provide a quick and simple vac- 
uum seal, (3) to provide a means 
of quickly and smoothly breaking 
the vacuum seal, and (4) to be 
rugged enough to stand normal lab- 
oratory abuse. None of the several 
adapters available from laboratory 
supply houses meet all of these 
qualifications satisfactorily. 

The adapter shown in Figure 1 
was specifically designed to speed 
up the filtration step in the deter- 
mination of lignin in wood by the 
72-percent sulfuric acid method. 
By using the adapter, which per- 
mits filtering through a high per- 
centage of the erucible surface 
area, it was found that filtering 
time could be reduced from several 
hours to approximately 30 minutes. 
The adapter can be made from ma- 
terial available in most chemical 
laboratories. In cases where sol- 
vents which would attack rubber 
or the wire screen are involved, 
other material might well be sub- 
stituted. 

A No. 10 rubber stopper with 
1. in. of the small end removed 


serves as the base. Several grooves 


1/16 in. deep are cut across the 
small end of the stopper so that 
they intersect at its center. An & x 


j 
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Fic. 1. -Alundum crucible adapter. 
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100 mm flanged glass tube is coun- 
tersunk into the small end of the 
stopper to serve as a stem, and this 
assembly is inserted in the end of 
a x 50 mm glass evlinder, which 
is fire-polished on the lower end 
and smoothly ground on the upper 
end to serve as the housing for the 
erucible. The crucible is seated on 
a wire screen resting on the base 
stopper, and the top is sealed te 
the housing by a ring-shaped rub- 
her skirt eut from an auto inner 
tube. The unit is placed on a sue- 
tion flask and by applying vaenum 
and gently pressing the top of the 
erucible and that portion of the 
skirt extending over the sides of the 
adapter housing a tight seal can 
he effected. Furthermore the seal 
ean be quickly broken by raising 
the rubber ring from the elass 
housing, thus creating a means of 
smoothly releasing the vacuum 
without danger of disturbine the 
crucible contents. 
Wayne 
Tilinois Agricultural 
Erperiment Station, Urbana, 


Coyote Control 


There is always a danger that 
domestic animals, or animals other 
than those which it is necessary to 
kill, may pick up poison through 
the seattering of vomitus. This 
danger can be very considerably 
reduced if the poison is wrapped 
up in a couple of layers of thin 
paper or something of that nature. 
when it is inserted into the bait. 
The object of this is, of course to 
dllow the poison to stay inside the 
animal for sometime before it starts 
to act. By then it will usually be 
impossible for the victim to vomit 
itup. In this country hyaenas will 
usually get rid of poisoned baits as 
soon as they feel the poison begin- 
ning to act. 

You may be well aware of this 
old dodge, but [ have never seen it 
inentioned in print. 

R. M. Granam 
Kenya, S. Africa 


Points of View 


Comments on 
“Is Host Condition the Cause of Insect Outbreaks?” 


In a note published in the March 
1954 issue of this JouRNAL, DeLeon 
vives a negative answer to his title 
question and suggests studying in- 
sect epidemiology entirely through 
an analysis of qualitative changes 
in the insect.’ Te says that ‘‘the an- 
swer to the cause of most outbreaks 
will be found in a change in the 
quality of the organism making up 
the attacking population rather 
than in the condition of the host 
or its growing conditions.’’ The 
essential points of this philosophy 
are (1) that studies of the parasite 
alone will provide the answers to 
the cause of most outbreaks; and 
(2) that these studies of the attack- 
ing organism should be made to 
evaluate changes in the quality of 
the organism. 

With respect to the first point, 
an undirectional approach to 
studies of host-parasite relations is 
not accepted either in general by 
ecologists, epidemiologists, or para- 
sitologists, or, in particular, by 
forest entomologists. The common 
viewpoint of all these groups is a 
bilateral one in which studies of 
both host and parasite are essential, 
To understand epidemiology. one 
must have knowledge of the 
hereditary and ecological factors 
affecting both the attacking po- 
tential of the parasite and the re- 
sistance potential of the host. 

Forest entomologists in the West 
realized many vears ago the sound- 
ness of such two-pronged ap- 
proach to investigating insect out- 
breaks. For the past 30 vears, in 
this broad field of study, investiga- 
tions have been conducted coneur- 
rently on both host resistance and 
insect biology. The undue empha- 
sis Which seems to have been placed 
on host resistance studies during 
this time is not the result of an 
undirectional approach to epi- 


‘DeLeon, Donald. Is host condition 
the cause of insect outbreaks? Jour. 


Forestry 52:202. 


demiology. On the contrary, it 
merely reflects the fact that the 
studies on host) resistance yielded 
applicable results sooner than did 
the studies of insect biology. As a 
consequence, the findings of host 
resistance studies, in consideration 
of the possible silvicultural appli- 
cations, have tended to overshadow 
the findines of the insect biology 
studies. 

With respect insect-plant 
parasitism and the second point of 
his philosophy, DeLeon concludes 
that the quality of organisms 
changes, and from this he draws 
the generalization that ‘‘It is not 
primarily the condition of the host 
but the quality of the causal agent 
that responsible for out- 
break.’’ As an entomologist, he 
allows the quality of the insects to 
change. Tlowever, the forester in 
rebuttal would sav, Plants, too, 
are organisms and, hence, subject 
to similar qualitative changes. ”’ 

This term ‘‘change in quality,”’ 
although used) frequently by De- 
Leon, is not defined, so one must 
speculate as to its meaning. One 
might conceive of these ‘fehanges 
in quality’? as) resulting from 
changes in the genotypes of the 
individual insects. If this is the 
case, then one must think either in 
terms of mutations which would 
produce epidemic strains with re- 
ciprocal mutations which would re- 
store the insect population to its 
original endemic level, or in terms 
of a reserve pool of epidemic fenes 
in the inseet) population, which 
would have a selective advantage 
producing an epidemic insect strain 
under certain environmental con- 
ditions. In the light of what is 
known of the mutation process and 
mutation rates, the first of these 
two alternatives seems quite im 
possible. However, the second alter 
native, of a selective advantage of 
certain gene combinations, seems 
possible and, perhaps. even proba- 
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ble. Such a condition would be dif- 
ficult to demonstrate, and an actual 
example of such fluctuations in in 
sect parasites has not been demon- 
strated as vet. 

On the other hand, one might 
conceive of these ‘*changes in quali- 
tv’ as resulting entirely from a 
change in the insect’s ecological 
status. Then one must think of 
changes in all of the infinite num- 
ber of biotie and physical factors 
in the inseet’s environment. Truly, 
there is infinite number of 
combinations of environmental 
Variants; a change in whieh might 
affect the quality of an insect in 
the host-parasite relation. It seems 
that studies of the changes in the 
parasite’s environment might be 
most fruitful in providing explana 
tions of the “‘changes of quality’’ 
of the insects to make them domi 
nant in the host-parasite relation 
This is the approach which is most 
common inp the investigations of 
parasite population dynamics; but, 
in following such an approach, one 
should not regard the host as a 
static entity under changing en 
vironmental conditions. 

On the basis of the foregoing 
discussion, then, one could make a 
veneralization with respect to all 
parasite outbreaks in) which the 
parasite has many more genera 
tions than the host: 


Outbreaks are the result of an 
Increased attack potential on the 
part of the insect, or a decreased 
resistance potential on the part 
of the host. or both of these con 
ditions. Such potentials are the 
produet of (1) an inerease in the 
parasite population the fre 
quences of ‘epidemic genes’ 
through their selective advantage 
under particular environmental 
conditions, or (2) differential re 
sponses to environmental change 
on the part of both host and 
parasite, or (3) a combination of 


these. 


If this) generalization is valid, 
then the outbreak would continue 
1) until the *‘epidemice fre 
quency in the parasite population 
decreased due to a decrease in its 


selective advantage, or (2) until 
the environment changed again to 
reduce the parasite’s advantage, or 
(3) until the host was so reduced 
quantitatively that the efficiency of 
the parasite was reduced to an en- 
demic level, or (4) some combina- 
tion of these. On this basis, forest- 
ers would be able to prevent out- 
breaks by changing the environ- 
ment to reduce the parasite’s ad- 
vantage, as through the selective 
removal of highly susceptible trees, 
or the conversion of pure stands to 
mixed stands, or the use of resist- 
ant varieties in changing the spe- 
cies composition of the forest. 

As to resistant plant) varieties 
DeLeon savs: ‘The development of 
so-called) ‘resistant’ varieties of 
plants may for the time being re- 
duce losses, but sooner or later the 
resistant variety will become a pre- 
ferred host.’’ Persons working in 
the field of plant resistance breed- 
ing recognize that a resistant vari- 
ety may become a preferred host. 
ITowever, they generally are of the 
opinion that such an evolutionary 
process will oceeur later, rather 
than sooner. depending on the 
cenetie complexity of the parasite. 
Also, such changes are less likelv 
to oeeur in cases where the parasite 
has verv selective host require 
ments. Nevertheless, anv chance 
that an insect might show toward 
preference for a previously 
sistant host eertainlv would he 
noticed, and forest eveneticists 
could undertake the nroduection of 
a new resistant host. The ‘‘writer’s 
belief that rarelv, if ever. is there 
true plant resistance to attack bv 
organisms’? stems from a eommon 
misunderstanding of the wav in 
which the term is heing used bv 
resistance breeders. Resistance is 
defined and used by Painter, and 
others working in the field as ‘‘the 
relative amount of heritable quali- 
ties which influence the ultimate 
degree of damage done by the in- 
sect.”’ There is no attempt to im- 
ply that resistance is absolute and 
unchanging, and any plant whieh 
withstands a forced attack of a 
parasite can be considered resistant 
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to that parasite only under the test 
conditions. If the parasite of a re- 
sistant host undergoes a ‘‘chanee 
in quality.”’ then of course the 
original resistance may be reversed. 

DeLeon also eritieizes the work 
of resistance breeders by stating: 
‘Insect populations appear to be 
regarded as statie entities even 
when biotypes are mentioned.”” Tn 
nearly all cases, the resistance 
breeders have measured the relative 
susceptibility of host strains” in 
terms of the susceptibility of a 
standard host strain, whieh in- 
volves replicated tests using in- 
sects from several sources. Thus, 
resistance is expressed in terms of 
relative susceptibility of one host 
versus another under the partieular 
test conditions, and it is not ex- 
pressed in terms of resistance to a 
‘*Statie’’ insect population. Of 
course, in particular reference to 
an insect biotype, one would ex- 
pect to have even less chance for 
“change in the quality’? of the 
parasite, for a biotype consists of 
individuals which all have the same 
identical eenetie constitutions. 
Therefore, the chance of genetic 
change would be reduced and bio- 
types would relatively more 
static. 

Tn conelusion it might be empha 
sized again that anv study of 
epidemiology of necessity must en- 
compass studies of action and re- 
netion between the parasite and 
the host. Sueh studies also should 
include a proper evaluation of 
hereditarv ecological varia 
tion within the two organisms 
Obvionsly. many disciplines must 
he followed to solve the problems 
on both sides of any host-parasite 
relation. Men ultimately mav_ re- 
solve their common problems, pro- 
viding they talk the same language 
and work from either side of the 
question with a proper apprecia- 
tion of both sides. 


Ropert CALLATAM 

Research Forester. 

Division of Forest Insect Research, 
California Forest and Range 
Earpertment Station 
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Further Comments on “Research in the 
Economics of Forestry” 


J. D. Gilmour’s comments on 
Research in the Economics of For- 
estry by Duerr and Vaux in the 
March JouRNAL de- 
velopment peculiar to this era of 


represent a 


nervous tension in which we live.! 
To be specific, we have developed a 
think in terms. of 
clichés and we use a host of emo- 
tionally tagged labels to identify 
and people; ‘‘free  enter- 
welfare 
state,’’ and ‘‘big business’? suggest 


tendency to 
ideas 
prise,”’ 


reactions 
with 


and negative 


accept or 


positive 
which we 
little or no reflection. 


reject 


The art of philosophie detach- 
ment, of speculative thinking, has 
been lost while have allowed 
our minds to mix principles and 


we 


personalities so much so that men- 
tion of a controversial idea labels 
the mentioner for all time as a pro- 
moter of the idea! Too many of us 
(foresters and other technical and 
professional people) have fallen to 
this sad state because we have walled 
ourselves a world of physical 
while have shut out 
the world of ideas. We have used 
science to obtain ‘‘facts’’ but we 
have forgotten that scienee is a 
method of disciplined thought 
which perforce must consider all 
ideas and facts, weigh their validi- 
ty, reject preconceived biases, and 
only then form conclusions. 


we 


In their book Duerr and Vaux 
set forth a whole host of topics in 


Comments on ‘* Re 
Forestry."* 


‘Gilmour, J. D. 
search in the Evonomies of 
Jour. Forestry 32:207. 


forest economics together with ana- 
Ivtical procedures and 
techniques for their examination. 
They do not prescribe answers or 
set out conclusions, but they do in- 
clude many topics which can be 
considered ‘‘controversial.”? And 
so when the effects of the gradu- 
ated income tax on forest proper- 
ties are outlined as a proper field 
for research, Gilmour mistakes 
mention of this topic for advocacy 
of an idea and then proceeds to 
take off on a long dissertation on 
Karl Marx and Henry 
Mere mention of a valid topic of 
concern to foresters hardly war- 
rants an essay which comes close 
to charging guilt by association 
with Marxism or Single Taxers! 


research 


George. 


Gilmour is correct in stating that 
forest taxation is ‘*far too impor- 
tant to neglect in a book such as 
this He might have ex- 
amined pages 246 to 254 and noted 
that it was not neglected. In fact, 
the whole procedure for analyzing 
forest taxation is ably set forth 
without introducing the biases 
which Gilmour apparently would 
like to see. This is to the authors’ 
credit. It is true that more de- 
velopment of this topie would be 
desirable. For example, the analy- 
sis of various yield tax laws. the 
effect of forest taxation on local 
government revenues, and 
dures for development of an equi- 
table forest tax system might have 
been given more emphasis. 


proce- 


A whole set of really fundamen- 
tal issues is opened up by his com- 
ments which would make an essay 


Status of Tree Farms 


in themselves, They all go back to 
the need for developing a less sub- 
jective and more detached ability 
to analyse problems, free of per- 
sonal bias or emotional interpreta- 
tion. This is basically the scientific 
attitude, of withholding judgment 
until all the facts are gathered and 
from which 


conclusions may be 


drawn, That we as foresters have 
too often lost, or never possessed, 
the art of detached thinking may 
be attributed to our specialized 
training whieh is largely an ab 
of currently known 
These facts are subject 
to change with the next piece of 
research and we are encouraged to 
keep a receptive attitude. But in 
the economic field clichés and dog- 
mas still rule the day. We refuse 
to examine new evidence if it con- 
fliets with personal orthodoxy. 
Pragmatic thinking, which is basic 
to progress the democratic 
world, rips apart the dogma of 
Karl Marx and Henry George as 
well who the term 
‘free enterprise’? to cover activi- 
ties monopolistic pricing and 
elimination of open competition. 


sorption 
**facts.’ 


as those 


Duerr and Vaux have performed 
a highly useful service in deserib- 
ing every conceivable topic covered 
in forest economics and sketching 
the research procedures needed to 
marshall and interpret 
evidence. It is to be hoped that 
those who pursue research in any 
one of the topies will follow. as 
rigorous standards as have the au- 
thors of Research in the Economies 
of Forestry. 


objective 


CHARLES SroppArp 


Minneapolis, Minn 


The American Forest Products Industries reports that of April 1 industrial 
and privately owned Certified Tree Farm status by regions was as follows: 


South 

West 

Lake States 

Central States 

Plains States 
National Total 


2.698 
OS6 tree 
658 tree 


348 tree farms 
15S tree 


5.048 


farms 


tree farms, 


tree farms totaling 
farms totaling 
farms totaling 
totaling 
totaling 


18,199,913 
9,741 498 
1,755,870 


acres 
acres 
“eres 
183.255 acres 
39,960 


BO 675 


acres 


acres 
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The New Tree Experts Manual 


By Richard R. Fenska. 228 pp. 

Ilus. A. T. DeLaMare Com- 

pany, Inc., New York. 1954. $5. 

This second enlarged edition is 
an up-to-date manual on the care 
of shade and ornamental trees. The 
author is well qualified by training 
and experience to write it. The 
style and language can easily be 
understood by the home owner, 
foreman. and the technieal shade 
tree man. 

A great deal of information on 
shade trees and their care is packed 
into this book, which starts with 
the tree, its parts, and how they 
function in growth. This fol- 
lowed by chapters on watering, 
soils, and fertilization. Other chap- 
ters deal with transplanting, brae- 
ing, cabling, lightning, protection, 
and tree surgery. A section of the 
hook deals with the diagnosis of 
tree diseases, insects and environ- 
mental troubles. The chapters on 
spraving, dusting, and spray ma- 
terials cover important phases of 
shade tree care. Included also are 
chapters on species selection and 
propagation of ornamentals by 
erafting. The last part of the book 
contains information on the evalua 
tion of shade trees, shade tree laws. 
and dendrology. 

The appendix is devoted to the 
standards of workmanship pre- 
scribed by the New Jersey Society 
of Certified Tree Experts. This is 
used as a guide and suggestion for 
minimum requirements and stand- 
ards for wood shade tree work. 

The chapter on fertilizing shade 
trees goes into detail about the 
properties of various elements, but 
does not cover the methods of ap- 
plication to the same degree, No 
mention is made either in the text 
or references to the compressed air 
method of tree feeding, a recog- 
nized standard method. 

The chapter on tree surgery cov- 
ers the subjeet well, but many au- 
thorities doubt whether a_ filling 
will prevent further decay where 
the rot is well established in the 
tree. 


Reviews 


All who own shade trees or are 
engaged in their care can_ profit 
from this manual. It is a good ad- 
dition to anv shade tree worker’s 
library and a good training guide 
for foremen and crew members. 

Kart DRESSEL 
American Forest Management 


By Kenneth P. Davis. 482 pp. 
McGraw-Hill Book Co... New 
York. 1954. $7.50. 


This book is the newest addition 
to the American Forestry Series 
of MceGraw-Ilill. Its author is pro- 
fessor of forest management, School 
of Natural Resources. University 
of Michigan, a position in which he 
follows the late Professor D. M. 
Matthews who was author of Man- 
agement of American Forests, a 


predecessor book in the series. 


American Forest Management 
will undoubtedly be well reeeived 
and widely used. It is a scholarly 
handline of an important subject 
that is becoming more important 
and more complex every vear, The 
book is ‘‘intended both as a teaeh- 
ing instrument and as a useful ref- 
ence: there should be no basic con- 
flict between these aims.’’ As an 
excellent reference for the forest 
management ‘‘to and for’? whom 
it was written, it should also prove 
a vood text for the student seeking 
to become a forest manager. 

The author acknowledges other 
closely related uses of forest land 
beside timber production—wildlife, 
watershed, recreation, grazing —but 
points out that these fields have 
extensive literature of their own. 
IIe therefore concentrates on the 
subject of growing timber at a 
profit. IIe has soneht, in the proe- 
ess, to reduce the formalized pro- 
cedures with whieh manv of us as- 
sociate the subject and approach 
forest management as business 
concept based upon forestry tech- 
nology. Successful forest manage- 
ment, he says, is the application 
under varied field) conditions of 
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underlying principles tech- 
niques; it is the art of integration 

integration of the requirements 
of economics and the requirements 
of trees, 

An excellent feature of the book 
is the considerable number of illus- 
trations of actual forest situations 
in which management procedures 
are demonstrated, ease histories 
taken from all parts of the country. 
In this the author is of course more 
fortunate than authors of earlier 
vears who were forced to rely on 
the theoretical in the absence of 
accumulated American experience. 
It serves well to emphasize the 
practicality of forest management 
and the necessity for flexibility in 
the application of its prineiples. 
It is obvious from the book that 
forest management is rapidly com- 
ine to be regarded as a business 
based upon a_ technology rather 
than a technology pleading for rec- 
ognition of its economie justifica- 
tion. 

The emphasis upon practicality 
und. flexibility does not make the 
forest manager’s approach to his 
task any simpler, nor the writing 
of a text on the subject. These two 
qualities must. be displayed by the 
practitioner in applying the busi- 
ness methods and technical forestry 
principles of which he must have 
a thorough grasp at the start. The 
organization followed by Davis in 
his book tends to put first things 
first hut he still points out as he 
voes along the integration of the 
various subjects. 

American Forest Management is 
divided into two parts. The first. 
of 13) chapters, deals with the 
‘Foundations of Management.”’ 
The second, of & chapters, deals 
with Valuation. ”’ 

Part I is concerned with the or- 
vanization of the forest as a pro 
ducing entity. It covers the nature 
ind scope of management and the 
present situation in the U.S. It 
deals with site, stocking and spac- 
ing, forest vield and vield tables, 
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and growth. The nature of a fully 
regulated forest 
the determination of the cut. After 
handling these fundamental 
jects, the author goes into the regu- 
lation of even-aged and 
from there into the more compli- 
cated problem of managing uneven- 
aged forests; the latter with a full 
chapter of case analyses. Three 
chapters dealing with the rotation, 
organization and subdivision of the 
forest, and planning and plans 
complete Part TI. 


is discussed, and 
sub- 


forests 


In Part IT Professor Davis takes 
up the subject of valuation, which 
he clearly demonstrates is a com- 
plementary subject with forest 
technology in the job of forest 
management. Three chapters are 
devoted to valuation principles, to 
interest and investment, and to the 
arithmetic of interest. These prin- 
ciples are then applied to the valua- 
tion of forest land and the timber 
stand, stumpage, and the individ- 
ual tree. In a chapter on ‘‘ Valua- 
tion of Financial Alternatives,’’ 
there is a discussion, with concrete 
examples, of the alternative choices 
that continually face the forest 
manager in deciding the degree of 
intensity of forest practices that 
he can afford to undertake or in 
which he is willing to invest. The 
final chapter deals with the ap- 
praisal of damages to the forest. 

An exhaustive bibliography is 
included. 

B. Mreyrre 
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Woodsmanship 


By Bernard S. Mason. 90 pp. 


Iilus. A. S. Barnes & Co., New 
York. 1954. $1.75. 


For the most part this is an ex- 
cellent handbook on the use of 
woods tools, and so the title is some- 
what misleading. The first page of 
the text presents the author’s views 
on proper footwear for woods trav- 
el. With the exception of two pages 
on woods (birling, ete.) 
the rest of the book deals with the 
following 
types (26 patterns of ax heads are 
illustrated ), 
filing bueksaws, crosseut, and how; 
felling large trees; lopping and 


contests 


subjects: axes, sizes, 


helves; care of ax. 


and canthook ; 
measuring; pulp hook ; 
carrying and skidding logs; pike 
poles; splitting logs, making fence 
rails and fences; chopping blocks, 
splitting firewood; shake making 
with a froe; hewing with broad ax 
and adz; shaving horse and crooked 
knife. 

An excellent) chart 
sizes, and a glossary of 


bucking; peavy 


cordwood 


nail 
logging 
lingo with about 200 terms is in- 
cluded. As stated on the copyright 
page, most of the material in the 
from the author’s 
larger Book for Junior Woodsmen 
published in 1945. 

Unfortunately for the safety of 
novice readers and users, the color- 


shows 


book taken 


ful paper jacket shows a young 
axman standing on a large log and 
about to swing his ax into a notch 
he is chopping between his feet. 
Although this is routine for an ex- 
perienced chopper, it cold 
chills to one who has taught axman- 
ship to many hundreds of begin- 
ners and knows the blood-curdling 
things that people who have never 
had an ax in their hands will do 
with it! 

EK. F. MeCarthy, former profes- 
sor at the State University of New 
York College of Forestry. for many 
vears taught beginners to stand on 
the ground, to chop with the back 
bent, and to swing so that at the 
end of the stroke the hands were 
held low. There will never be any 
cut feet if this method is used. 


vives 


13 are illustrations of 
axes stuck in a log and labelled 
‘‘safe.’’ One of about 
half of its blade exposed inviting 
possible trouble for the unwary. 
Even the practice of leaving an ax 
in a log has resulted in some aeci- 
dents! On page 14 the method il- 
lustrated of filing an ax will often 
result) cut file 
guard is used. On page 69 a 
young sapling; 


On page 


these has 


fingers unless a 


is shown chopping a 
if the ax ships it 
may slice into the instep of his left 
foot! 

In spite of 
Woodsmanship isa 
little book featuring 
and their uses, and will be found 
handy in summer camps and wher- 
ever people seek to keep alive the 


these observations, 
worthwhile 


woods tools 
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traditions and skills of the pioneer 
and woodsman. 
W. M. Hartow 
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Paper for Printing. Today and 
Tomorrow. 


140 pp. Published by United 
Nations Educational, Scientific 
and Cultural Organization. In- 
ternational Documents Service, 
Columbia University Press, New 


York 27, N. Y. 1953. $1.25. 
This 


situation in 


world 
forest re- 
sources, pulpwood and woodpulp, 
paper of all kinds with especial 
newsprint, 


book discusses the 


respect to 


emphasis on possible 
sources of raw materials, and sug- 
gested international action. 

The basie assumption is that the 
prospective world use of pulp and 
paper by 1960 is far greater than 
the prospective production from 
existing and proposed plants with 
current raw materials. There are 
numerous statistical tables of pro- 
duction and distribution which, 
without checking back, I take as 
substantially correct, sinee they are 
drawn from good sources. Many of 
the upon 
nomic conditions are also sound. 
This is emphatically true of the 
final statement that ‘‘ Production, 
not re-distribution, is the key to 
the pulp and paper problem.’’ The 
theory that there should be com- 
pulsory restriction of consumption 
in the heavy consuming countries 
in order to make more pulp and 
paper available to the present non- 
producing countries is effectively 
disposed. of. 


conclusions based eCO- 


The proposed remedy is a greater 
use of hardwoods and the conver- 
sion of fibrous materials other than 
wood into pulp 
and bamboo. 
to do this in 


especially bagasse 
It is recognized that 
backward 
will require large outside financial 
and technical assistance in the way 
of grants and loans-——which, get- 
ting down to hard facts, 
dollars from our benevolent Uncle 
in Washington. The book carries 
information to the tech- 


countries 


means 


no new 


nicians, statisticians, and foresters 
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in the industry—-and the outlook 
for more production in the present 
regions and plants is not so pessi- 
mistie as indicated. The great ad- 
vance in timber growing in Amer- 
ica—made financially practicible 
by the demand for pulpwood—is 
scarcely touched upon. 

The names of the authors are 
not given, but judging from the 
contents, this reviewer gets the im- 
pression that they are neither for- 
esters nor paper makers. There is 
evidence of too much reliance upon 
newspaper reports of the schemes 
of promoters. For example, take 
the statement that a few American 
mills are making marketable quan- 
tities of newsprint from de-inked 
old newspapers. Every attempt of 
this kind has been a financial fail- 
ure and the equipment of the latest 
mill to undertake it is for’ sale. 
And here’s another quote: ‘SA 
large bagasse pulp and paper mill, 
with a newsprint producing eapac- 
ity of 45,000 tons annually, is being 
built in Florida at a cost of 15 
million dollars.”’ The supposed 
site of this supposed project is 175 
miles from where T sit as T write 
this, and the only tangible activity 
on it so far has been typesetting in 
hewspaper plants. 

But this one, in the review of 
the timber supply in the United 
States is still harder to explain: 
‘In the Southern States, one-half 
the forests consists of hardwoods, 
mainly eucalyptus, oak and chest- 
nut.”’ The word limit allowed me 
bv the hard-hearted editor of the 
Journal is already exceeded, so no 


Royan S. KeLLoaa 


Forestry Handbook for 
British Columbia 
By the Forest Club. 363) pp 
Illus University of British 
Columbia, Vaneouver, B.C. 
1953. $3 
This useful handbook is the sole 
creation of the student members of 
the Forest Club of the Uni 
versity of British Columbia. Facul- 
tv members advised on technical 
matters. The publication the 
first attempt to incorporate in one 
publication engineering and for 


estry data with particular refer- 
ence to British Columbia condi- 
tions. 

The engineering section deals 
with the use and adjustment of 
engineering instruments, such as 
the transit, level, staff compass and 
topographic abney with particular 
reference to control lines, base- 
lines, road location and the lay- 
ing out of logging settings. The 
three general logging methods used 
on the Pacifie Coast, namely, high- 
lead yvarding, skyline skidding, and 
vround skidding are covered. Of 
special interest is the use of the 
Wyssen skyline crane, the sky 
hook, and the interlocking 
carriage system ; the last named be- 
ing invented by a British Colum- 
bian. 

Sampling methods are well 
covered with emphasis on statisti- 
cal methods of determining cruise 
intensity. Strip and plot cruising 
methods are detailed, as re- 
veneration survey methods. 

Brief chapters are devoted to 
forest protection with special em- 
phasis on Pacifie Northwest fire 
conditions. Forest insects and dis- 
eases common to British Columbia 
are also discussed. 

An excellent tree identification 
key is provided for both coniferous 
and deciduous trees) found in 
British Columbia, together with 
their normal geographical ranges. 
The forest classification of British 
Columbia, together with some eco- 
logical classifications is included, 

A chapter is devoted to the silvi- 
culture with particular emphasis 
on Douglas-fir and western hemlock 
and recommended forest practises 
for their harvesting. The tree 
classification for Douglas-fir, pre- 
pared by the West Coast Forestry 
Procedures Committee, is included, 
tovether with information on forest 
soils and Keen's tree classification 
for ponderosa pine. 

Under ‘*Forest Management” 
the various methods of caleulating 
allowable annual cut are discussed, 
together with the requirements for 
# management plan. The chapter 
coneludes with a typical manage- 
ment plan outline as presently re- 
quired by the British Columbia 
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Forest Service for the present for- 
est management license tenure. 

Under the heading ‘*Ownership 
and Disposal of Crown Land,’’ the 
various methods of tenure existant 
in British Columbia are defined. 
For purposes of this review be it 
sufficient to say that excluding the 
Crown Grant classifications. which 
gives ownership to both land and 
timber, there are nine different 
methods of acquiring timber in 
British Columbia. 

Sealing by both the British 
Columbia log seale and the British 
Columbia cubie scale is explained. 
A table of log grades for the more 
common species is also given. 

Under ‘* Wood Technology”’ a 
key for the identification of the 
more important commercial woods 
in British Columbia and a_ table 
listing their properties and uses 
are supplied. 

Volume and yield tables for all 
common species are — included 
There is also a chapter on logging 
safety which details the more im- 
portant accident prevention regu- 
lations of the Workmen’s Com- 
pensation Board. 

Opportunities for the employ- 
ment of professional foresters, in 
both government and private in 
dustry, are discussed, together with 
the requirements for graduation in 
forestry or forest engineering from 
the University of British Columbia. 
Information on the various trade 
organizations, societies and their 
publications, including the Society 
of American Foresters and British 
Commonwealth Forestry, is) sup- 
plied. 

The handbook concludes with 
tables showing British Columbia 
Government revenue and expendi- 
ture for the 1951-1952, an 
estimate of mature timber by 
species available in British Colum- 
bia, together with annual produe- 
tion, average stumpage prices, and 
other factual data. 

The Forestry Handbook for 
British Columbia is, in fact, a text 
book in simplified form. It is 
recommended for the library of 
anyone engaged in, or contemplat- 
ing the practice of, the profession 
of Forestry, or any wood using 
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industry. British Columbia. It 
should be of considerable interest 
to similar people outside the 
Province 
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The Triumph of the Tree 


By John Stewart Collis. 276 pp. 

William Sloane Associates, New 

York 16. N.Y. 1954.0 $3.50. 

This book covers more 
than the tithe indicates. Trees are 
used as a central symbol around 
which the author weaves his dis- 
cussion of history, evolution, geol 
ogy, ecology. economics, and re- 
management Cor miisman- 
agement, rather). Basically, The 
ol the Tree is a book on 
conservation, Which treats. the 
problem somewhat the same 
manner as used by William Voet 
in his The Road to Survival, or 
Fairfield Osborn in Ouwr Plandered 
Planet. 

Mr. Collis, in the first) part) of 
his hook, deals with the importance 
of trees In the economy of nature, 
the processes of evolution. and 
“nan’s cradle in the forests.”” 
claims that the origin of concept- 
wal thought in human beines was 
possible by trees. 

Next, he presents the history of 
tree worship, the mythology, folk- 
lore, and superstitions that made 
the tree a sacred object in man’s 
primitive religion. More important 
are the author’s views on man’s 
unfolding coneept of Deity. In 
commenting on the future of re- 
ligion, Mr. Collis makes this deeply 
mystical statement : 

“The next stage is not a belief 
in many gods. [t is not a belief in 
one god. It is not a belief at all 
not a conception in the intellect. 
It is an extension of consciousness 
so that we may feel God, or, if vou 
will, an experience of harmony, an 
imitation of the Divine, which will 
link us again with animism, the 
experience of unity lost at the in- 
break of self-consciousness. This 
will atone for our sin (which means 
separation ; it will be our at-one- 
ment.” 


The concluding section of the 


book tells the familiar story of man 
devastating his) resource heritage. 
This is vividly portrayed re- 
counting historie tragedies from all 
parts of the globe: cities buried in 
the deserts of Mesopotamia ; lost 
cities in Mayan jungles; the fall of 
forests and aneieut empires: 
China’s River of Sorrow; popula- 
tion explosions in lands of perpet 
ual famine; waste, apathy. and 
human pathos—all because man 
has not vet learned to respect Na 
ture’s basie laws of balance 
Even more acrimonious are this 
British author’s charges against 
our own country. THe cites the fate 
of the American Indian, our wild 
horses, buffaloes, and the fabulous 
passenver pigeon. With their 
slaughter came timber barons, lin 
herjacks, gang plows, dust bowls. 
drouths, floods, forest fire. fertility 
loss. abandoned farms, eullied hill 
sides, oil strikes, and gold strikes 
Boom or bust was the motto in this 
Era of Economies”? deserib- 
ing the past three centuries during 
Which such rapid exploitation has 
occurred, the author says: **Sud- 
dcenly, the equilibrium of natural 
order in’ America was broken in 
upon by a race of men from across 
the sea. And with what violence. 
and with what hatred against all 
living thines! There has never 
been anything like this before in 
the history of man and Nature.” 
True, we cannot deny the vie 
lence history has recorded on the 
land itself. Many of these tragic 
events did happen, perhaps under 
the pressure of expediency or be 
eause of ignorance and lack of 
vision. Nevertheless, the author 
makes several statements. partic. 
larly about American forests, that 
are certainly subject to challenge. 
Apparently, he has no concept of 
forestry as a technical profession. 
Ile paints pessimistic picture 
of relentless destruction but fails 
to note current progress In conser- 
vation and good management. No 
mention is made of the fine voung- 
vrowth stands that are rapidly re- 
placing logged-off virgin timber in 
many places. Forest) plantations. 
“Keep Green’’ movements, tree 


farms. staggered settings, selective 


logging, multiple use, forest re 
search, and even the accomplish. 
ments of the Forest: Service 
seem unfamiliar to the British 
author. At least. the only construc 
tive conservation efforts specifical 
Ivo mentioned in his book are the 
work oof the Soil Conservation 
Service and the 

The book, as whole, is) well 
written, logically organized. elab 
orately doctumented with more than 
references, thoroughly in 
dexed, and easy to read. Many 
descriptive passages have all the 
beauty and force of sheer poetry 
The artistry of stvle is occasionally 
nore appealing and perhaps more 
persuasive than the logic of the 
argument being presented. The 
hook dramatizes quite effectively 
our present erisis, but it does not 
reveal the denouement. But. most 
Iiportant. it makes us think. 
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Publications of Interest 


Timber is Ning is a leatlet distrib 
uted by the Industrial Forestry Assn., 
1410 S.W. Morrison St... Portland 5, 
Ore. that) presents series of six 
articles on the forest economy of the 
Pacifie Northwest written” by Merlin 
Blais and previously appearing in the 
The Oregonian, Interesting, wood ret 


erence material. 


Comimg out-of the Woods is a 
color, sound movie produced 
by the Timber Engineering Company, 
1319 St. N. W.. Washington 6, 
D.C. and available for public use. It 
depiets the engineering use of wood 
In Various types of structures ranging 
from small homes to 250-foot elean 
span hanger trusses. Scenes from the 
company’s research laboratory extend 
from the all-ewood UL S. Navy 
Hiinesweepers to testing finishes for 
maple floorme. 

Agencies of the Federal Government 
Concerned With Reereation is a publi 
cation of the National Reereation As 
sociation, 315 Fourth Ave. New York 
10, Priced at $1.00, this is a 
reference that lists those federal agen 
cies controlling recreational areas and 
those that are service agencies in reere 
ation. With a brief discussion of the 
function of each, ineluding trends, in 
adequacies and needs, 
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Current Literature 


Compiled by Martua MeEetia, Librarian, State University of New York College of Forestry 


Range Management Section Compiled by Francgs Fick, Library, U. S. Department of Agriculture 


General 


Forestry. By TH. G. Champion, 235 
Oxford Univ. Press, 114 5th Ave., 
York 11 154. S100, (Written 
the layman. 

Forests and Trees of the National Park 
Sustem. By J. Coffman. 29) pp. 
Illus. U. S. National Park Serv., 
Washington, 1954. 15 eents. 

{ Raft Pilot’s Log: A History of the 
Great Rafting Industry on the U ppe r 
Vississippi 1840-1915, By W. A. Blair. 
Illus. Arthur H. Clark Co., Glendale 
Calif. 1954. $7.50. 

Trees and RBanl fecounts; A Forestry 
Vanual for Banks, 24 Agric. 

Conomission American Bankers Ass‘n., 
12 East 36th St., New York 16. 

The Triumph of the Tree. By J. 8S. Col 
lis, 276 pp. William Sloane Associ 

New York. 1954. $3.50 


Pp. 
New 
for 


ates, 


Forest Economics 


keonomics of the Young Growth Suaar 
Pine By H. J. Vaux. 
Illus. California Agrie. Expt. 


terkeles 154. Bul. No. 738, 


Resource. 56 pp. 


Sta., 


Forest Resources 


Forest Resourers of the Meadow Lake 
Area of Saskatchewan, 32 pp. Thus. 
Saskatchewan Dept. of Natural Re 

Regina. 1954. Forest Inven 
Re pt Ne. 3. 

Statistics for the Eastern Shore 

of Maryland. 17 pp. Northeastern For 

est Expt. Sta., Upper Darby, Pa. 1954 

For. Stat. Ser: Maryland No. 3. 

Mimeog 


Sources, 


tory Ser 


Logging and Milling 

Lake States 

Industry 1840-1918. By W. 
pp. Thus. Arthur HH. 

Gilendale 4, Calif. 1054, 


Loa Tras sportation the 
Lumbe) 
G. Reetor 
Clark Co., 

Vechanies of Sawing: Band and Cireulai 
Saws. By BP. Harris. 30 pp. Great 
Britain Dept. of Sei. and Indus. Re 
London. Forest Products 
Res. Bul. No. 30. Is 6d CHE M. Sta. 
or 

Production 
Used to 
Telford 10+ pp 
Products Laboratory, 
Rept No. 1971. 


Equipme nt 
Logs. By C. J. 
Illus. U.S. Forest 
Madison, Wis. 


Mimeog. 


Performance of 


Small 


Pathology 


mtrol of Decay in Bolts 
Northern Hardwoods 
By T. C. Seheffer and T. 
pp. Illus. Northeastern 
Sta.. Upper Darby, Pa 
Paper No. 63. 


Logs of 
During Storaae. 
W. Jones. 15 
Forest Expt. 

19538 Sta 


and 


Dry Rot and Other Timber Troubles. 
By W. P. K. Findlay. 267 pp. Illus. 
Hutchinson & Co., Ltd., Stratford PIL., 
W. 1., London. 1953, 25 


Protection 


Their Control, 
pp. Tlus. State 
College of For 
Bul. No. 34. 


Carpenter Ants and 
J. B. Simeone. 19 
Univ. of New York 
estry, Syracuse. 1954. 
25 cents. 

The Forest Insect Situation in the 
States in 1953. By L. C. Beckwith and 
H. J. MacAloney. 7 pp. Lake States 
Forest Expt. Sta., St. Paul, Minnesota. 
1954. Mise. Rept. No. 28. Mimeog. 

Lake States Forest Fire Damage Tables 
for Younad Second-Growth Stands. by 
J. A. Mitchell. Lake States Forest 
Expt. Sta., St. Paul, Minn. 1954. 
Mise. Rept. No. 27. Mimeog. 

You Against Fire; A Junior Fire Ranger 
Vanual. By Committee of Orange 
County Teachers and Staff of County 
Superintendent of Schools. 93 pp. 
Illus. California Div. of Forestry, San 


Franeiseo. 1953. 


Lake 


Range Management 


Indian Land and Its Care. By 
L. Wight and others. 91) pp. 
Dept. of Interior, Bureau of 
Affairs. October 1953. 

Public Lands, Grazing and Forest 
tices. Third 
Assembly Interim 
State of Calif. 191 
49, 1953. 

Spray to Control Big Sagebrush. 
Donald N. Hyder. 12 pp. Illus, 
Agrie. Expt. Sta., Corvallis. Bul. 
S38. January 1954. 


Edgar 
Indian 


Prac 
Report of the 
Comm. on Agrie. 


pp. Illus. H. R. 


I rogress 


Oreg. 
No. 


Silviculture 


Ist Northeastern 


ment 


Fore st Tre ‘ 
Williamstown, 
195.23. 


Improve 
Mas 

August 25-26, Pro 
107 pp. Sponsored by North 
Research Advisory 


Conference 
sachusetts 
ceedings, 
enstern 
Council. 

Fore st Trees, 
Raising Forest 
of Haddinaton, 

Thomas 
London. 1953, 

Hlou Longleaf Pine. By H. H. 
Muntz. 25 pp. Illus. U. S. Dept. of 
Agric., Washington 25, D. CC. 1954. 
Farmers’ Bul. No. 2061. 15. cents. 


orest 


Some Directions About 
Trees by the 6th Farl 
Ed. by M. L. Ander 
Nelson & Sons, Ltd., 
12s 


son. 


to Grou 


Soils 
Identification and Occurrence of Sulphides 
By G. H. 
J. W. Neekers. 21 pp. 
Forest Expt. Sta... Co 


on Land Str pped for Coal, 
Deitschman and 
Central States 


158 


lumbus 15, Ohio. 1953. Teeh, 
No. 136, 

White Bireh Helps 
ficient Forest Soils. By 
4 pp. Illus. American 
Ine., 1102 16th St., N. W.. Washing 
ton 6 D.C. 1953. Reprint from Bet 
ter Crops With Plant Food Magazine. 


Paper 


Restore Potash-De 
L. C. Walker. 
Potash Inst., 


Wood Preservation 


Yellow Pine 

Pentachlorophenol 
By W. W. King. 
Texas Forest Serv., Col 
1953. Cir. No. 34. 
Life of Treated and Untreated 
Fence Posts; 1952 Progress Report on 
the T. J. Starker Post’ Farm. Ry R. 
D. Graham. 27 pp. Oregon Forest 
Products Laboratory, Corvallis. 1953, 
Prog. Rept. No. 7. 


Cold-Soaking Southern 
Fence Posts with 
Fuel Oil Solutions. 
12 pp. Illus. 
lege Station. 


Service 


Wood Technology and Utilization 


The Anatomy of Bark; I. The Genus 
Eucalyptus. By M. M. Chattaway. pp. 
402-433. Tllus. Australian Common 
wealth Sei. & Indus. Research Org. 
Div. of Forest Produets, Melbourne. 
1953. Reprint No. 101) (Aust. Jour. 
sot. Vol. 1, No. 3) 

The Anatomy of the 
Southwest) Pacifie Area; IIT. Mur 
taceae, By H. D. Ingle, and H. E 
Dadswell. pp. 353-401, Illus. Aus 
tralian Commonwealth Sei. & Indus. 
Research Org. Div. of Forest Products, 
Melbourne. 1953. Reprint No. 192 
(Aust. Jour. Bot. Vol. 1, No. 3) 

(Timbers of the 
ty Fourage, G. Gérard and E. 
Saeré. 424 pp. Inst. National 
pour l’Etude agronominque du Congo 
Jelge, Brussels. 1953. Fr. 400. 

1 Chromatographic Examination of the 
Minor Various Tree 
Zones. By W. E. Hillis. pp. 135-148. 
Australian Commonwealth Sci. & In 
dus. Research Org. Div. of Forest 
Products, Melbourne. 1953. Reprint 
No. 190. (Jour. Sei. of Food & Agrie 
1653 

L.*Feorcage 
Foret. By Risi. 
des Terres et 
Bul. No. 14. 

Foreiqn Woods Frequently Imported into 
the United States. 19 pp. U.S. Forest 
Products Laboratory, Madison 5, Wis 
1953. Rept. No. 1940. Mimeog. 

The Mechanical and Physical Properties 
of Hoop and Bunya Pines. By R. 8. 
T. Kingston. pp. 197-234. Australian 
Commonwealth Sei. & Indus. Research 
Org., Div. of Forest Products, Mel 
bourne. 1953. Reprint No. 189 (Aust. 
Jour. Appl. Sci. Vol. 4, No. 2) 


Timbers of the 


Bois du Congo Congo) 


Constituents of 


des <Arbres en 
Illus. Ministere 
1954. 


Chimique 
13 pp. 
Forets, Quebec. 
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Society Affairs 


E. L. Demon, President 

Southeastern Forest Experiment 
Station 

Federal Building 

Asheville, N. C. 


J. Brown 
Woodlands Department 
Kimberly-Clark Corporation 
Neenah, Wis. 


C. Huxitey 
Florida Forest Service 
Tallahassee, Fla. 


D. B. DEMMERITT 
Dead River Company 
6 State Street 
Bangor, Me. 


Officers and Members of the Council, 1954-1955 


DeWirt NELSON, Vice President 
Department of Natural Resources 
State Building 1 

Sacramento, Calif. 


StTaNLey G, FoNTANNA 
School of Natural Resources 
University of Michigan 
Ann Arbor, Mich. 


Percy D. Hanson 
U.S. Forest Service 
Federal Building 
Missoula, Mont. 


Epwin F. Heacox 
Weyerhaeuser Timber Company 
Tacoma 1, Wash. 


Henry ChLerrer, Hwecutive Secre- 
tary 

Mills Building, 17th Street at Penn- 
sylvania Avenue, N. W. 

Washington, D. C. 


Josepn S. ILuick 

State University of New York 
College of Forestry 
Syracuse 10, N. Y. 

J. Herpert STONE 

U.S. Forest Service 

Post Office Building 
Portland 8, Ore. 
Rurnerrorp H. WestveLp 
Department of Forestry 
University of Missouri 
Columbia, Mo. 


The President’s Column 


1954 
marks the date of 
the Fourth World 
Forestry Con- 
to be held 
In- 


December 


gress, 
in northern 
dia, 
out by Tom Gill, 
chairman of our 
Committee on In- 
ternational Rela- 
tions, in an article in the April 1954 
issue of the JOURNAL. 
the United States took an active part 
in the three previous World Forestry 
Congresses (Rome, 1926; Budapest, 
1936; and Helsinki, 1949) this 
country should be well represented at 


pointed 


as 


L. Demon 


Foresters from 


and 


the coming Congress. 

Within 
States increasingly 
volved in affairs. Our 
nomic boundaries now extend to every 
part of the Fortunately, we 
are to a great extent self-sufficient as 
regards timber and other forest prod- 


United 
in- 


recent vears the 


has become 
foreign eCO- 


we wld. 


ucts, with such exceptions as news- 
print, natural rubber, mahogany and 
other tropical Also, 
markets do take a certain amount of 
our lumber, and naval 
However, if we are to maintain leader- 
ship in world affairs, it is important 
for us to keep informed on the world 


woods. foreign 


logs, stores, 


forestry situation as well as on other 
international matters. 
The United States had an important 


role in setting up the United Nations, 
one of whose component parts is the 


Food and Agriculture 
which includes a Division of Forestry 
and Forest Products, with headquar- 
ters in Rome. Several of our Society 
members work with that organization, 
in Rome and various other countries. 
Actually Society members residing and 
working outside the boundaries of the 
United States, Mexico 
now number 

Within 


has been 


Canada, and 


this 
number of 


recent country 
host to oa 
foresters from many parts of the free 
world, to the benefit of international 
good-will and towards a better under 
standing of each other's forestry prob- 


years 


vreat 


lems. Undoubtedly, we can also learn 
much from observing forestry progress 
in other countries and ino exchanging 
with in the 

Having personally spent more 


ideas foresters elsewhere 
world. 
than six vears in private forestry en- 
terprises in the East Indies and Cen- 
tral America, and having encircled the 
globe twice, [T can attest from my own 
experiences the benefits of rubbing el- 
bows with fellow foresters around the 
world. 

The Fourth World Forestry 
gress offers an excellent) opportunity 
for United States to 
with and exchange ideas on forestry 
subjects with technical foresters frou 
many parts of the world. Advantage 
should be taken of this opportunity by 
representatives of American forest in- 
educational institu- 


Con- 


foresters meet 


dustries, forest 
tions, governmental services, 
and others. It is certain that 


United States representatives will be 


forest 
most 
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Organization, 


ol will 


therefore be represented. Let me urge 


members our Society, whieh 
as many Society members as can pos 
sibly make it to plan now to attend 
this fortheoming World Forestry Con 
gress. It promises to be a most stim 
ulating and worthwhile experience, an 
opportunity that but 


comes infre 


quently. 


The following editorial appeared 
in the April 19 issue of the Port- 
land Oregonian. Tt is reproduced 
in the belief that it tells the 
story about as well as it can be 
told. 


here 


George Drake Retires 


Foresters and loggers from all over 
the Northwest will gather on Hood 
Canal April 27 to honor at dinner one 
of the most distinguished of their num 
ber in the United States. He is George 
L. Drake, a New Hampshire native 
who lived) many Portland, 
where he was employed by the United 


vears in 


States forest service, before going to 
Shelton, Wash., to take charge of all 
woods operations for the Simpson 
Logging company. 

While at Shelton, Mr. Drake 
influential in negotiating the first sus 


tained vield agreement in the country, 


Was 


mice 
q 
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N 
| 

: 
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FISCAL YEAR MEMBERSHIP FISCAL YEAR MEMBERSHIP 
SECTION BOX SCORE 
Applications Received! Applications 
Proposed une Total Fotal 
1966 School listing tiseal vear 
Alabama Polyteehnie Institute 6 
Appa Colorado A & M College 3 15 
R 140 4 University of Georgian = 33 
ives ‘= University of Idaho 1 97 
I: Louisiana State Universits “ 14 
Intermountain University of Maine 2 15 
Kentucky Tennessee ao " University of Massachusetts 16 
New Englund ts Michigan State College 25 
New Yor! 65 oN University of Michigan “ 1? 
Northern California University of Minnesota 
Northern Roekw Mountain University of Missouri 17 
Ozarl Montana State University 17 
Puget Sound ts State University of New York ” 
Southern Californin vo Oregon State College 
Pennsylvania State University 3 22 
Mi Valles pd Purdue University Is 
Wisconsin Upper Michigan 60) West Virginin University 2 
lotals Tol Yale University 0 » 
‘Student, Junior, Affiliate, Associate (initial) grades only. Totals 31 
by whieh hinds belonging to Siipson Coming Events 
ind adjacent: lands the Olvmpic 
Allegheny Section Society of American Foresters 


National forest were pooled to provide 
the amount of timber required each 
vear to keep the Simpson milly run 


hing tora eentury, 


Now he is te retire, amd it may be 
remarked that tew of his calling have 
heen more honored by their tellows, 
American Forestry 
named lim the outstanding conserva 
thomist of OF even more sieniti 
eanee is the fact that he has served as 
president of both the Pacifie Logging 
congress and the Society of American 
Foresters. Thus perhaps no one more 
than Drake has had greater in 
inence on bringing about the current 
rapport between foresters on the one 
wind and loggers on the other. They 
ied to think they were opposing 
camps. In that day called each 
other “professors” and “devastators,” 
and less printable mames. ne 
longer The eareer of Logger 
Forester Drake has demonstrated that 
vood logging and good forestry are in 
separable complements in the business 


of 


The Orewonian salutes Mr Drake 
tnd wishes him many vears to conten 
plate the inftinite benefit. of enlieht 
ened forest practices whieh he bas 


helped te bring about. 


The summer meeting of the Alle 
gheny Section will be held at Mont 
Alto, Pa., June 11-12. 


Annual meeting, Hotel Schroeder, 
Milwaukee 3, Wis., Oetober 24-27. 


American Forestry Association Western Forestry and Conservation 
The annual meeting of the American Association 
Forestry Association will be held at 
the Multnomah Hotel, Portland, Ore., 
September 6-9. ence and the annual meeting of the 


The 45th Western Forestry Conter 


Wester Sorestry and Conservation 

Assovcl he held: Fair 

The tall meetine of the Southwest \ssociation will betel at the ; 


ern Section will be held at Taos, New mont Hotel in San Francisco, Decem 


Mexico, Oetober her 7-10, 


Bernard E. Leete (1890-1954) 


Bernard Emerson Leete died at his home in’ Chillicothe, Ohio, Febru 


ary 23. 


Born April 22, 1890 in Rockford, HL Mr. Leete received the B.A. degree 
in 1913 and the M.F. degree in 1915 from Yale. In the latter vear he entered 
the U.S Forest Serviee in the Rocky Mountain region. In 1919 he became 
associate professor of botany at the State Sehool of Mines, Rapid City, 
S. Dak.. and the following vear was appointed assistant professor of forestry 
at Bates College, Lewiston, Maine, and manager of the college forest. 

In 1922 he joined the Division of Forestry at the Ohio Agricultural Ex 
periment Station, as assistant to the state forester. He served in the state 
forestry organization during the rest of his life. He was mn charge of state 
forest fire control until 1937, then supervised state forest acquisition and 
ether administrative activities, 

\etive professional affairs, Mr. Leete had been a Member of the 
Society of American Foresters since 1921, and at various times had served on 
committees of the Central States Seetron. 
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WHEN YOU BUY 
SAP STAIN 
CHEMICALS 


Use high-concentration Permatox 
10-S for economical and efficient con- 
trol of both sap stain and mold. 


Permatox 10-S contains 35¢¢ technical sodium 
pentachlorophenate and 65° borax, both highly 
effective chemicals for control of mold and sap 
stain. Authorities say that Permatox 10-S_repre- 
sents the most efficient of the sodium pentachloro- 
phenate-borax mixtures for general commercial use. 

Permatox 10-S prevents both sap stain and mold 
in hardwoods and softwoods. Properly used. it 
gives dependable results under all weather con- 
ditions. Only 10 Ibs. are normally needed for 100 
gallons of dipping solution. Mixed with Chapman 
Ambrocide, it protects lumber against ambrosia 


beetles and other insects. 


What type and percentage of active 
ingredients does the chemical contain? 


What do authorities say about its ef- 
fectiveness? 

Does it prevent both sap stain and 
mold? 


How many pounds of the chemical 
must be used to get effective control? 


Can you depend on it during severe 
weather conditions? 


PERMATOX 10-S 


Prevents both sap stain and mold, in freshly 
cut hardwoods and softwoods 
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information will appear in subsequen 
in isconsin, Milwaukee is easily accessible by 
October 25-27 airlines, railroads, and highways. 


An attendance of 1,000) members, 
their ladies, and guests is expected at 


Schedule of Events 


« the fifty-fourth annual meeting of the Those expecting to attend the meet- 
Society, to be held in Milwaukee, Wis. ing are urged to arrive in Milwaukee 
October 25-27. on Sunday, October 24, or not later 


The following information about the — than the morning of Monday, October 
meeting should enable members to 25. The open meetings start on Mon- 


ff make their plans to attend and to re- | day morning. 


| of the MODERN 
TREE MARKER ! 


A GUN THAT CLEANS ITSELF! 


—with a reversible nozzle that saves hours 
of dirty work. Whenever the gun plugs, just 
turn the nozzle around and pull the trigger! 
—And with a protective cap for the nozzle 


to prevent paint from hardening inside the 
gun and keep dirt out when gun is not in 
use. Has a cleaning wire fixed in the cap 
too, to ramrod the orifice clear. (Note 


' holder for cap when gun is in use). 
A CAN THAT SCREWS ON THE GUN 
so that you don’t need to carry messy daniel and canteens, 
; or waste time transferring paint in the woods. Just screw 
a on a new quart of Nelson paint, throw away old cans as 
fast as used up! 
\ A PAINT YOU DON’T HAVE 


TO STIR! 


because it contains additives which prevent 
it from settling, thickening or skinning over 


even in a half empty can! Durable too, not . 
absorbed into wood or bark, and retains NO MORE 
high visibility over long periods. Bright OF THIS! 
yellow, white, orange, blue, red, 5 colors to > 


choose from. 


— AND PAYS FOR ITSELF! 


Try it, as foresters all over the world have! Order 
one gun or a dozen—one case of Nelson's specially 


. compounded tree-marking paint or enough for all : 

2 your marking needs. This revolutionary new 3-way FUNNELS. 
money -saver pays for itself in days! CANTEENS 


THE NELSON COMPANY 


1234 Prospect Avenue 
tron Mountain, Michigan 
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As will be seen from the following 
schedule of events, there will be 
numerous meetings and sessions ar- 
ranged so as to provide attractions for 
a diversity of interests. The August 
issue of the JourNAL will contain the 
complete program of topies and speak- 


ers, 
Sunday, October 24 


S.A.F. Council, morning and after 
noon meeting. 

JOURNAL OF Forestry Editorial Board, 
evening conference, 

Committee on Aecerediting, evening 
conference, 

Joint meeting of Couneil and Seetion 
delegates, evening. 

Association of Consulting Foresters, 
evening. 


Monday, October 25 


General meeting, morning. 

Society Affairs session, afternoon. 

Division of Edueation, evening. 

Division of Publie Relations, evening. 

Division of Watershed Management, 
evening. 


Tuesday, October 26 


Division of Forest Products, morning. 

Division of Forest Recreation, morn 
ing. 

Division of Silvieulture, morning and 
atternoon. 

Division of Private Forestry, after 
noon, 

Division of Forest-Wildlite Manage 
ment, afternoon, 

Social evening and college alumni get 


togethers, evening.! 


Wednesday, October 27 


Division of Economies and Policy and 
Division of Education, joint meet 
ig, morning. 

Division of Forest Management, morn 
ing and afternoon. 

Division of Range Management, after 
noon, 

S.ALF. Social Hour and Dinner, eve 


Ladies’ Events 

Ladies are cordially invited. There 
will be a special ladies lounge in the 
Schroeder Hotel with local hostesses 
on hand. 

A tea has been arranged for Mon- 
day afternoon, October 25, to be fol- 
lowed by bridge, and pessibly an eve 
ning coneert. 

On Tuesday, an auto tour with 
luncheon on the lake shore and a drive 
through Brown Deer Park and Wauwa 


Members and their ladies will) be 
guests of the Milwaukee breweries. Mors 


information about this later. 


; MAR ning. 
PAINT 
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tosa. That evening members and their 


ladies have been invited to an evening 
of conviviality as the guests of the 
Milwaukee breweries. 

On Wednesday morning there will 
be a tour of one of Milwaukee's art 
museums, followed by movies and lee- 
tures on the nationalities, customs, 
and costumes of Wisconsin, and on 
regional art. That evening the an- 
nual Society reception and dinner will 
be held in the Schroeder Hotel 


Hotel Reservations 


All seheduled events will be held in 
the Schroeder, a hotel of 850 rooms. 
However, the Schroeder will not be 
able to accommodate all those attend- 
ing the meeting, hence other hotels are 
cooperating. 

Members should send reservation re- 
quests direct to the hotel of their 
choice. The reservation coupon printed 
herewith is for their convenience. 
Those who do not wish to clip the 
coupon from the JouRNAL may re 
quest a reservation by supplying the 
necessary information. 

In any case, be sure to list first, 
second, and third choice hotels, and 
identify yourself as attending the 
meeting of the Society of American 
Foresters. 

There follows a list of cooperating 
hotels in’ Milwaukee and their daily 
rates. They are listed according to 
size, and their convenience to the 
Schroeder, All room prices quoted are 
with bath, unless otherwise noted. 
Some hotels have rooms with connect 
ing bath at lower rates. 


Hotels 


Schroeder Hotel, 509 West) Wiseon 
~in Avenue, Milwaukee 3.) Single, $5 
to $10; double, $7 to $10; twin beds, 
$8.50 to $12. Suites available. 

Wisconsin Hotel, 720 North 3rd 
Street, Milwaukee 3. (Three blocks 
trom Sehroeder.) Single, $4.50 to $8; 
double, $6.50 to $10; twin beds, $9 
to $10. 

Medtord Hotel, 607 North 3rd 
Street, Milwaukee 3. (Three blocks 
trom Sehroeder.) Single, $4 to $5; 
double, $6 to $7: twin beds, $7.50 
to $9. 

Plankinton House, 609 North Plan- 
kinton Avenue, Milwaukee 3. (Five 
blocks from the Schroeder.) Single, 
x5 to $10; double, $7 to $8.50; twin 
beds, $8 to $12. 

Ptister Hotel, 424 East Wisconsin 
Avenue, Milwaukee 2.) (Fight blocks 
trom the Schroeder.) Single, $5 to $9; 
double, $7 to $10; twin’ beds, $7.50 
to $12. 
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Cutting Corners? 


SOUTHERN GLO 
stay-mixed formula 


Seta 


4,8 


‘ 


thinning 


no 
clogged 
guns 


—measure the economy of paste: 


Brand X Paste Your Cost Southern Glo Paste Your Cost 
5 gal. @ $1.40 7.00 5 gal. @ 1.60 8.00 
12 gal. thinner @ .20 .30 4 gal. thinner @ .20 .80 
62 gal. paint for use 7.30 9 gal. paint for use 8.80 
PER PAINT GAL. — 1.11 PER PAINT GAL. — .91 


Now add to that your time. Brand \ requires 20 to 30 minutes stirring 
each time before you thin. Southern Glo, based on the successful stay- 


mixed formula. is ready to dip and thin immediately. 


Incidentally. Brand \ used in these tests is the best of competitive paints 
found. Thinning proportions used produce a given paint consistency. Even 
where freight rates favor Brand X. your direct savings more than offset 


shipping costs. 


At your dealers, or write 


SoutHern COATINGS & CHEMICAL CO. 
Dept. C-2, Sumter, S. C. 


Southern Glo is also available in ready mixed and boundary paint,—both 
ready for instant application without stirring or thinning 


e 
| || 
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America's No. 1 


Protects 
Against 
CHIGGERS 
MOSQUITOES 
w\ BLACK FLIES 
TICKS 


A simple misting will impregnate 
clothing so insects can't attach 
themselves to pants, socks, shirts, 
etc, and then work their way 
through to the body. Ideal for 
fishermen, hunters, gardeners, pic- 
nickers, campers, all outdoor peo- 
ple. A few seconds spray protects 
all day 


At Drug, Hardware & Sports Stores 


Tower Hotel, 11th & West Wiseon- 
(Six blocks 
FASO to 
beds, 


sin Avenue, Milwaukee 3. 
from the Schroeder.) Single, 
$5: double, $5.50 to $7; twin 
$H.50 to SS. 

Towne Hotel, 723 North 3rd Street. 
Milwaukee 3. (Three bloeks from the 
Schroeder.) Single, $4 to $6; double. 
45 to $6.50; twin beds, $6.50 to $s. 

In addition to the foregoing hotels, 
there are other good hotels outside the 
downtown area, and smaller hotels 
within the downtown area. A complete 
list of all city hotels, nearby motels, 
and their rates may be obtained from 
the Convention Bureau, Milwaukee As 
sociation of Commerce, 611 North 
Broadway, Milwaukee 2. Wis. 


Mecting Committees 
The general chairman for the meet- 
ing is Hl. Dean Cochran, regional for 


COLORED SLIDES 


Will exchange 24%" x 2%” 
slides of trees that grow in your state 


for those from my state. 


colored 


{sk for details 


Box 4, Youns, Ariz. 


Tyree Trobaugh 


COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 2 
Rigid When Open 
Flexible 6-foot Steel Tepe”? 
Handy Chrome-plated Case 134" Dia. 
IMMEDIATE DELIVERY 
CARL W. GETZ, President 
KURFEW, INC. 
Lansdale, Pa. 


SILVA COMPASS 


Simpler — More Accurate 
Recommended by foresters for cruis 
ing. Easier to use, faster, positive. ae 
Direct course readings. Write for 
free literature and instructions. 


SILVA, INC., Dept. J, LaPorte, ind. 


RANGER 


1954 

First Choice Hotel 
Second 
Third 

Please make a reservation for the 


following room accommodations for 


arrival on October pan. De- 
parture date, Oetober 
that 


will be provided at the daily rate spe- 


I understand accommodations 


citied, if available; otherwise the next 


nearest rate will apply. 


Single room with bath. Rate 
Double-bed room with bath. Rate 
Twin-bed room with bath. Rate 


Suite (parlor, twin-bed room, and 
hath). Rate & 


Other accommodations 
desired). 
. Rate ¥ 
The above root accommodations are 
following 


requested for the persons, 


in addition to myself. (Print or type 


names and addresses legibly.) 


\ Vo 
Street) address: 


(itv, zone, state: 


A. R. SMITH 


TREE MARKING AXES 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” 
23” or 18” handles. Priced at $10 each with one 114” or two 4” hardened characters 
on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


cut, 


PORTLAND, ORE. 
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ester, UL S. Forest Service, 625 North 
2nd Street, Milwaukee 3, Wis. 

Assisting him are the following com 
miittees and their personnel. 


Program Committee 
The chairman of the program con 
mittee is Kenneth P. School 
of Natural Resources, University ot 

Michigan, Ann Arbor, Mich. 
The other 
Buell, Hl. E. 
and L. E. 


Davis, 


members are Bruce G. 
Ochsner, Clarence Prout. 


Sawyer, 


Arrangements Committee 

The chairman of the Committee on 
Arrangements is Merle S. Lowden, 
U. S. Forest Service, 623 North 2nd 
Street, Milwaukee 3, Wis. 

Assisting him is J. MaeAloney 
and heading up the special task con 
mittees are the following: 

Publicity: WK. Pyles. 

Receptions Fred G. Wilson. 

Eutertainment: Stanley Locke. 

Hotel Reservations: Edward Ritter. 

Meeting Rooms: John Von Bargen 

Field Stops: Allan Haukom. 

Ladies Krents: Mrs. Ray Bassett 


Society Publications 
Wanted 


month of 


Mareh back 
publications. 


During the 
copies of the Society's 
stored in downtown warehouse for 
over twenty-five vears, were moved to 
the Society's new offices in the Mills 
These 


inventoried, 


Building. publications have 


heen wrapped, marked, 
and placed on shelves where they are 
readily accessible to fill orders. Thus 
we know now exactly what issues are 
available and those which we do net 
have. 
Through 
purchases from members, the Society 


member donations, and 
hopes to rebuild its publications file 
of currently low sup 
ply issues. Donations of needed issues 


out-of-print) or 
will be gratefully received. the 


Society will allow credit on a mem 
ber’s dues in the amount and for the 
issues indicated below. When sending 
hack copies please be sure to indicate 


if they are donated, Donations ot 
needed Society publications constitute 
contribution te the Society be 
sold te 


libraries, and especially tor 


enuse they turn will) be 
members, 
eign veeneies, that desire te 


bring their publiedtions tile up-to date, 


forestry 


Forestry Quarterly 


Twenty tive cents for each copy of the 
following issues: Vol. 1, Nos. 3 and 4 
April and Julv eas); Vol. 2, Nos. 7 


REPELLENT 

LIST 
PRICE 
a 
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THE STORY OF TREE FARMING 


W, 


N 

N 

7 


One of a series of advertisements appearing in several national magazines in the 
interest of better public understanding of tree farming and the forest products industry. 


CHICKAREE in stand of 50 to 60 year old second growth on a Douglas fir tree farm. The dense 
forest has been marked for thinning. This will improve the quantity and quality of the tree crop 


tree farmers work in partnership with nature... 


Many useful woods for the modern homes 
of today and tomorrow will always come 
from America’s tree farms. In the room 
below, wood affords warmth and beauty. 


Industrial forestlands of America are one of the nation’s most valuable 
natural resources. Every day, wood from these forests is used to build 
homes, make pulp and paper, chemicals and many other products. 
‘Today, men and nature are working together on tree farms to provide a 
continuing supply of wood for the future. As virgin old-growth timber is 
harvested for immediate use, it is being replaced by nature with stands 
of young trees. These new forest crops must be protected from fire, insects 
and disease until they are ready for harvesting. 

Tree farmers are also working to improve the quality and quantity of 
these future timber crops. Selective thinning of dense young fir stands 
improves the growth rate and wood quality of the trees left. Trees cut 
supply good wood normally lost through competition for growing space. 

A perpetual wood supply is the goal of more than 4.800 private owners 
of about 30 million acres of industrial forestland. All timberlands owned 
by Weyerhaeuser Timber Company are managed as tree farms. Write us 
at Box A, Tacoma, Washington for a free copy of our colorful and interest- 
ing booklet, Tree Farming in the Pacific Northwest. 


Weyerhaeuser Timber Company 2a 
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» 3 (November re and February and 
May 1904); Vol. Nos. 1 and 4 (March 
and December 1908) ; vou 10, No. 4 
December 1012 and Vol, 12. No. 1 
March 014 


Proceedings 
Twenty five cents for each copy of th: 
folowing issues: Vol. 5, No. 1 (1910 
Vol. S&S, Nos. 1 and (April and July 
1913): Vol 9, Nos. 1, 2, 3) (January, 
April, and July 1914). 


Journal of Forestry 
Twenty five cents for each copy of the 
issues: Vol. 18, No. 1 and 14 
January and April 1920); Vol. 22, No 
S (December 1924); Vol 24, No. 4 
April 1926); Volk 26, No 1 
Vol 27, No. 1 (January 1929); 
1942); Vol. 44, 


following 


(January 


Vol. 40, No. 4 (April 
No. 2 (February 1946); and Vol. 45, 
Now 11 (November 1947) 


The Society is particularly anxious to 
obtain copies of the following issues for 
whieh 50 & will be allowed 
copies are not 


nts per copy 
enon member's dues (if 
donated) on the first 
Vol. 1, No. l 
No. 1 (January 
(February 1924); Vol. 24, No. 5 (May 
26); Vol $3, No. 1 (January 1927); 
Vol. 30. No. 6 (October 1932); Vol. 44, 
No 1 (January 1946); Vol. 45, Nos. 2 
md 12 (February and December 1947) 
Vol. 47, No. 7 (July 1949); Vol. 49 
Nos. 1, 3, and 4 (January, March and 
April 1951); and Vol. 50 Nos. 1 and 4 
January and April 1952 


15 copies received 
1917); Vol. 16, 
Vol. 22, No. 2 


(January 


Cumulated Index 
cents each for copies of first 
Cumulated Inder (1902-1919) for the 
Journal of Forestry. 

Remember to indicate copies of the 
Society's publications which are donated. 


EEF 
Dues Deadline June 30 


second 


Fifty 


memorandum has 
1954 dues 
Prompt payment 
is mutually advantageous since it helps 
the Society in 


expense 


dues 
heen sent to members whose 
have not been paid. 
budgeting ineome and 


more accurately and assures 


delivery of Society publications to 


members, 


June 30 is the deadline 
1954 Society dues. Members 
whose dues are not paid by this date 
will be in bad standing and will be 


receive the 


for the pay- 
ment of 


ineligible to vote, Society's 


publications, or be eandidate for 
office until their 
cases of financial stringency the Coun- 
cil may upon request extend the period 
during which current 


dues are paid. In 


dues may be 


paid. 
EEE 


Society’s Publications 
Available on Microfilm 
and Microcards 


1949 the JoURNAL oF FORESTRY 
has had an agreement with the Univer- 
sity Microfilms, 313 North First Street, 
Ann Arbor, Michigan, to produce a 
microfilm edition of volumes of the 
JOURNAL, 


Since 


Early issues of the Forestry Quar- 
TERLY and proceedings also are avail- 
able on microcards from the Mierocard 
Foundation, Middletown, Conn. 

Libraries and others interested in ob- 
taining either of these reproductions 
should write direct to the manufae- 
turer whose names are given here. 
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Central States Section 
Awards Outstanding 
Students 


The Central States Section has 
awarded SAF tie chains and 
SAF membership to three outstanding 
forestry students. The 1954 
went to T. Mathison of 
Purdue University, J. R. Jones of 
Michigan State College, and to W. J 
Libby of the University of Michigan. 
The awards are annually to the 
at each of the 


a vears 


senior 
awards 


mide 


senior forestry student 


JOURNAL OF FORESTRY 
three midwestern schools who was out- 
standing because of scholarship, per- 
sonality, activities, and ability. Selec- 
tions are made by college staff mem- 
bers, 

—C. S. Waters 

Secretary-Treasurer 
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M. D. Hoover Succeeds 
H. G. Wilm as Associate 
Editor 


Marvin D. Hoover has been appoint- 


ed by S. A. F. President Demmon to 
serve as associate editor for Forest 
Influences and Soils on the editorial 
hoard of the JOURNAL OF ForestTRY. 
He succeeds Dr. Harold G. Wiln. 
Mr. Lloover is chief of the Division 
of Forest Influences, Rocky Mountain 


Forest and Range Experiment Station, 
Fort Collins, Colo. Prior to his pres- 
ent position, he was research forester 
Hydro- 
Southeastern 
Asheville, 


for six vears at the Coweeta 
Laboratory of the 
Forest Experiment Statron, 

Mr. Hoover received his B.S. degree 
in forestry from the University of 
Michigan in 1938, and his M.F. 
from the University of California in 
1939, Tle is the past chairman of the 

A. F. Division of Watershed Man- 
agement, and of the Forest Soils See- 
tion of the Soil Society of 
America. He has written and edited 
technical articles re- 


‘ 


degree 


Science 


numerous 
ports, 
Harold G. 


ciate editor, 


Wilm, the retiring asso- 
has served on the editorial 
board of the JouRNAL since June 1946. 
The JourRNAL, on behalf of its. staff 
and the Society as a whole, extends to 
Dr. Wilm heartiest thanks for his 
years of eapable and energetic contri- 
bution as associate editor. 


Established 1876 


678 Broapway 


SEEDS FOR NURSERYMEN 
TREE — SHRUB — PERENNIAL — 
FLOWER — VEGETABLE 


Correspondence with Seed Collectors Invited 


Herhst Brothers Seedsmen, Inc. 


New York 12, N. Y. 


the way to hardy 


ful treehood: 


and Farmers 
KNOW 


offer about 
the world today 


possible 


Seedlings for Forest and 
Christmas Tree plantings; Transplants 
for Conservationists, Timber Operators 


they will receive trees that 
oave the RIGHT START. Fu 
the widest selection of 


Quality plus Volume to be found in 

You will profit from DOUGLAS FIR 

3 yr. seedlings 1077-14" 
$40 per 1000 


the economies our huge volume makes 


At right are a few of our 
low quantity prices: 

Also shade and hardwood seed- 
lings. Write today for Christ- 
mas Tree Growers’ Guide and 
complete wholesale stock list; 
or tell us your requirements. 


MAUSSER TREES ore GROWING IN 48 STATES! 


Every year our large teams of hard- 
working MUSSER tree planters start 
more than 20 million more trees on 
healthy and success 


PINE 
seedlings 4/7-77 
5 


NORWAY SPRUCE 
(MUSSER Special) 
2 yr. seedlings 
$35 per 1000 
WHITE PINE 
2 yr. seedlings 277-47 
$20 per 1000 


SER customers 


rther, we 


INDIANA, PA. 


Box 26-F 


—$ 
é 
7 
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J. W. Duffield Succeeds 
2. E. Ostrom as Associate 


Editor 


John W. Duffield has been appoint- 
ed by S.A.F. President) Demmon to 
serve as associate editor for Silricul- 
ture on the editorial board of the 
JOURNAL OF Forestry. He succeeds 
Dr. Carl E. Ostrom, who has resigned 
for the purpose of rotating the as- 
signivent. 

Dr. Duffield is assistant protessor ot 
silviculture in the College ot Forestry 
at the University. of Washington, 
Seattle. Prior to his present position, 
he was director of the Institute of 
Forest Genetics, Placerville, Calif., a 
unit of the California) Forest and 
Range Experiment Station. 

Dr. Duffield received his B.S. degree 
in forestry from Cornell University in 
1934; M.F. degree from Harvard in 
1935, and Ph.D. degree from Univer- 
sity of California in 1937. He received 
the Baker Fellowship award in 1937. 

Carl E. Ostrom, the retiring asso- 
ciate editor, has served on the editoria! 
board of the JOURNAL since June 1946, 
The JourNAL, on behalf of its staff 
and the Society as a whole, extends to 
Dr. Ostrom heartiest thanks for his 
years of capable and energetic contri- 
bution as associate editor. 


RRE 
Membership Applications 
and Advancements 


Proposals for admission, advancement, and 
reinstatement received in’ the Society offi 
during the month of April are listed below 

Action on the eligibility of those proposed 
for membership as listed below will be taken 
by the Council as of July 1, 1954 Com 
munications from voting members regarding 
the membership eligibility of these persons 
should be received in the Society office prior 
to that date 

Allegheny Section 
Student Grade 
PENNSYLVANIA STATE UNIVERSITY 

Denniston, J. H. Kane, J. T 

Hobbs, R. J. 

UNIVERSITY OF WEsT VIRGINIA 
McGovern, J. P Wiant, H. V. 


Appalachian Section 
Student Grade 
UNIVERSITY 


Kelly, G. White. F. M 
Junior Grade 
Grriggs J H., Field) Asst., International 
Paper Co., Georgetown, S. Unis f 


Ga., 1950 
Affiliate Grade 


Hills, J. T Fire Control Aide, U S.F.S., 
McClellanville, S. C.. Clemson College, B.S 
(Entomology), 1952 

Peterson, H., Forester, Southern Johns 


Manville Prod. Corp., Jarratt, Va 


Central Rocky Mountain Section 
Student Grade 
CoLoRADO A & M COLLEGE 
Hanson, J. A Sheppard, S. R 
Pritchard, V. E. 


Junior Grade 


Alexander, ID. S., 320 Plum St.. Ft. Collins, 
Colo.; Colo. A & M, BUS.F., 1954. (Student 
1952). 

Oliver, D. M., Student, Colo. A & M, Ft. Col- 
lins, Colo.; Mich. State, B.S.F., 1950, 
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Member Grade 
Baker. Ro M., Regional Supply Officer, Fed Ch P bl F P 
eral Civil Defense Adm., Wheatridge Colo: ampion orta @ ire umps 
Yale Univ., M.F.. 1927. Reinstatement 
Affiliate Grade 
Kelly Asst. State Forester, S. Dak 
Dept. of Game, Fish & Parks, Rapid City 
SS. Dak Okla. A & M, BS (Forestry) 
1953 
Central States Section 
Junior Grade 
Kime. KO F.. Owner, Kline Logging Co., Med 
ford, Ore Oregon State, B.S.F.. 1949 
Nicewande Grad, Student. P urdue Univ 
Lafayette. Ind.; Purdue, B.S 1985.) Re 
Instatement 
Columbia River Section 
Student Grade 
OREGON STATE COLLEGE 
Pratt, H. L 
Junior Girade Model 
Barden, Forester, Bur, of Land Memt No. 1'/2AE 


Roseburg, Oregon; Montana State, BOS 
1952. 
Barren, W D.. Land Agent, Oregon State 
Came Comm... Corvallis, Ore Univ. of 
Maine, B.S.F.. 1949; Oregon State, Mos... 
1952 Darley Portables Must 


Moo'ehead, A. F., Industrial Chemist, Evans 


Produ ts Co., Coos Bay, Oreo; Univ of Be Good! State of Minn. 
Mich 1939 


Olson, J. Co, Instrumentman, Booth Kelly Lhr Forestry Dept. Has 45 
Co., Springfield, Ore Oregon State, BOS 
1953. Champions in Service! 
Vewher Grade 
Augustine, W. B.. Forester, U.S.F.S..) Lake Darley Champion Portable Fire Pumps 


view, Oregon: Univ. of Calif., BOS FL, base 


were selected over other makes by the 
Reinstatement ) 


{fiiliate Grade State of Minnesota for hard service in 
Ilorne, A. Chainman, Weyerhaeuser Thr the State hovestry Department. 
Co.. North Bend, Ore.; State College of 
Wash., (Agrie.). 1951. Darley Engineering Brings You More 
Jones, H. R., Consulting Eng. & Thr. Cruiser, Water and Higher Pressures with 


Eugene, Ore 
Gulf States Section 
Bailev. W. M = Grade Capacity up to 250 gallons per minute, 
Sailey div. Supt., nternationa Or. 
Paper Co., Springhill, La.; N. C. State, Pressures up to 125 Ibs, 
> 


Champion Lightweight) Portables. 


BUS.F., 1939 — 
Cain, Ro H.. Fovest Tech., International Paper Write for 108 page catalog of Fire 
Co. Alexandria. La.: L.8.U.. B.S.F.. 1950. Equipment. Also page booklet of 
Deaney, C. F., Dist. Forester, La. Forestry Fire Pumps and Fire Prucks. | 
Comm,, Olla, La.; L.S.U., B.S8.F., 1950 
Ewing, E. R., Production Mer., Colfax Lbr WwW. S. DARLEY & CO., CHICAGO 12 
(Forester) WS ( iliate 952) 
Finison, Forester ULS.F.S Forest | 
Miss ( State, B.S.F., 1949 
Gascon = J... Dist. Forester, Masonite Corp 
Waynesboro, Miss.; L.S.U., B.S.F.. 1950 For over ten years 
Henderson, W Forester, T. L. James Co 
Ine. Ruston, La.; B.S., (Forestry), a dependable source 
1451 (Affiliate, 1952), 
Kilgore, J. Forester, Fisher Corp, for 


Wisner, La B.S.F., 1953 


Mart J Field Asst., ations 


(Fo estiy 1948. (Affiliate 1952) 
Nibert, J M Forester, Keith Cranston & ine 
Asso tates, Leland Miss L.P.1 BS 
(Forestry), 1950. (Affiliate, 1951) Ss d 
Vember Grade ee 
A\pplequist, M. B Asst. Prof., L.S.1 baton fe) T ER 
Rouge. La. (Junior, 1947) 
Barnes, W. W., ¢ hief Forester, Rice Land & s U H N SEED 


laine Co. ha COMPANY INC. 


Boydell, R. K.. S10 W. Pine St.. Hattiesburg, Baldwin, Georgia 
Miss. (Junior 1947) 


BERNARD 


“OUTDOOR FOOD” HELPS RANGERS, 
FORESTERS, TRAVEL LIGHT and FAST 


Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 
foresters, too. 


Write for KAMP-PACK booklet and Bernard INSTI- 
TUTIONAL FOOD LISTS for be-man lumberjack meals. 


BERNARD FOOD INDUSTRIES ... 2 plants to serve you 
P O.. Box 487, San Jose, Calif. 559 West Fulton Street, Chicago 6, Ill. 
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Ibrowr J B, Forester in Charge, U. of Affiliate Grade 
Miss. Forest Lands, Perkinston, Miss. Davis, B. M., Forester, Edgewood Land & 
Logging Co., Lake Charles, La.; L.P.I., 


Junio 1947) 
Carrol, Consulting Forester, Box 293, $.S., (Forestry), 1954. 
Eunice, La Junior, 40R46). Leachman, J C., International Paper Co., 
Cassady, J. T Officer in Charge, Alexandria Alexandria, La.; L.P B.S.F., 1950. 
Research Center, U.S.F.S., Alexandria, La McDonald, J. A.. Cons. Forester, International 
Junior, 1947 Paper Co.. Magnolia, Miss Miss. College, 
Derr, H. J Forester, Alexandria Research B.A.. (History), 1943. 
Center USFS Pineville, La (Junior, McKinney, T. J., Forester, International Paper 
1946) Co., Natchitoches, La.; L.P.1., B.S., (For 
Flanagan ( M., Tupelo, Miss (Junior, estry), 1954. 
Free “~ F., Research Forester, S. Forest Expt. Inland Empire Section 
Sta, New Orteans, La. (Junior, 1947). Student Grade 
(il ude, W Asst. Chief Forester, Southland UNIVERSITY IDAHO 
Paper Mil Ine Lufkin, Texas lowa Carlman, R. A Newell, M. E, 
State, B.S.} 1946. (Junior, 1947) Clason, J. P. Olson, J. D. 
He rrod, J. B Vice President, Central Creo Dudley, R. R. Ottenfeld, B. B 
Co., Ine., Slaughter, La. (Junior, 1947) Elifering, L. C. Parker, R. D 
Kohara, T. T., Photo. Forester, La, Forestry Goddard, W. D. Vars, H. 
Comm Alexandria La (Junior, 1947) Miller, R. A. 
Latham, W. C., P. O. Box 2492, San Augus- . 
tine, Texas, (Junior, 1947). Member Grade : 
Nicholas, I 7 Forest Ranger, U.S.F.S., San Curtis, F. C., Tbr. Mgmt. Asst., St. Joe Natl 
Augustine, Texas. (Junior, 1947). Forest, St. Maries, Idaho. (Junior, 1947) 
Owens, W R., Head, Dept. of Forestry, Ste Affiliate Grade 
phen F. Austin State College, Nacogdoches Myers, R. L., 11D W. 6th St Moscow 7 Ida 
Texas; Duke, M.F., 1939. Reinstatement Univ. of Idaho, B.S., (Forestry), 1954. 
ores tanger, S.FLS Se 
Sylvester, E. J., Asst. Ranger, DeSoto Natl 
Forest, Gulfport. Miss. (Junior, 1947). EKSITY OF } 
Talbert, W w Dist. Forester, Texas Forest Hodgkins, C. B Lester, D. T. 
Service, Lufkin, Texas. (Junior, 1947) Junior Grade 
Webb, J. M Forester, International Paper Glendenning, W Ss 51 Pine St Orono 
Co., Springhill, La. (Junior, 1947). Maine: Univ. of Maine, B.S.F., 1954 


GEORGE BANZHAF & COMPANY 


622 North Water Street MILWAUKEE 2 BRoadway 6-2062 


Consultants to the Forest Industries 


C. D. SCHULTZ & COMPANY 


Foresters and Engineers 
WM. H. PRICE, Manager 


344 Henry Building 325 HOWE STREET 
Seattle 1, Washington VANCOUVER 1, CANADA 
FOREST APPRAISALS FOREST TAXATION 


GROWTH AND MANAGEMENT PLANS 


FRANK J. LEMIEUX 


Consulting Forester 
25 Years’ Experience in North and South America 


833 WHITNEY BLDG., NEW ORLEANS 12, LA. 


STOVER 50 MILLION ACRES 5 


OLD TOWN, MAINE 
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MeDonald, R. T., Manager, Casco Bank & 
Trust Co., Bridgton, Maine; Univ. of Maine, 
B.S.F., 1949. 

Affiltate Grade 

Clyve, H., Operation Inspector, Great North 

ern Paper Co., Bangor, Me. 


New York Section 
Junior Grade 
Bennett, W. H., Asst. Prof., State U. of N. 
. Syracuse, N. Y Univ. of Toronto, 
B.S., (Forestry), 1935: State U. of N. Y., 
M.S., 1937. Reinstatement. 

Harding, ID. E., Foreman, Tree Preservation 
Co., Inc., Albany, N. Y.; State U. of N. Y., 
B.S.F., 1950. 

{filiate Grade 

Mace, D. S.. Woods Supt... Whitney Indus 

tries, Ine., Sabattis, N. Y. 


Northern California Section 
Student Grade 
UNIVERSITY OF CALIFORNIA 
Bunnell, W. L 


Northern Rocky Mountain Section 
Member Grade 
Massing, D. G., Dist. Forest Ranger, U.S.F.S., 
Huson, Mont.: Mont. State, B.S 1940 
(Junior, 1947). 


Ozark Section 
Student Grade 
UNIVERSITY OF MIssovurt 
Wilson, J. E. 
Junior Grode 
Gann, A. L.. Box 16, Elvins, Mo.; Univ. of 
Mo., B.S.F., 1954 (Student, 1951). 
Affiliate Grade 
Richardson, G. K., Dist. Forester, Dierks 
& Coal Co... Smithville, Okla.; Okla, A & M, 


B.S... (Forestry), 1951 

Rogers, <A B.. Asst Fo ester, Dierks Lbr 
& Coal Co.. Mt. Pine. Ark.; Ark. A & M, 
IS (Forestry), 1953 


Sig'er, C. B tox 245. Marshall, Okla.: Okla 
& M. BS., (Forestry), 1953 

Trimble, W. ¢ Dist. Foreste Ark. Forest», 
& Park Comm, El Dorado Ark Ark. A 
& B.S.. (Forestry), 1947. 


WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 J. GREEN BUILDING 
"Phone SEneca 2814 


POND & MOYER CO., INC. 


Consulting Foresters 


Estimates—-Appraisals——Surveys 
Machine Tree Planting Service 


107 HOMESTEAD RD., ITHACA, N.Y. 


FOREST PROPERTY 


Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 
107 Court Street Bangor, Maine 


Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 


ALBERT G. HALL 


Forestry Relations Counsel 


Consulting Forester 
1740 K Street, N.W., Washington 6, D.C. 
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Consulting Foresters 
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Puget Sound Section 
Ntudent Grade 
UNIVERSITY OF WASHINGTON 

Berg, C. B Wilson, G H 
Pedersen, J. M 

Junior Grade 
Fixsen, W. G., Dist. Forester, Bur. of Land 
MeGrath, Alaska; lowa State, 


Lambert, G. M. J.. Grad, Student, University 
of Wash., Seattle, Wash.; Univ. of Wash., 
B.S.F., 1953 

Szaroletta, R. J., Inventory Forester, Weyer- 

haeuser Thr. Co., Tacoma, Wash.; Univ. 

of Mich., B.S.F., 1951 


Truax, W. F sox 2442, Edmonds, Wash.; 


Univ. of Wash., B.S .F., 1954 (Student, 
1952). 
Wilson, R. M., Forester, C.S.F.S., Ketchikan, 


Alaska: Colo. A & M, BUS.F., 1951, 


Southeastern Section 
Student Grade 
UNIVERSITY OF GEORGIA 
Hlandy, HH. Hill, J. C. 
Grade 
Bateman, W. Forest) Tech., 
’aper Co., Thomasville, Ala.; 
B.S.F., 1951. 
Cook, J. R.. Forester, Ho'lingsworth & Whit 
ney Co., Florala, Ala.; A.P.1., B.S.F., 1948 
Dellinger, J. ¢ Forester. Union Bag & Pave 
Co., Savannah, Ga.: Univ. of Ga., B.S.F. 
1951 Reinstatement 


Junior 
International 
Univ. of Fla 


Loper, E, E., Procurement Supt., Gulf States 
Paper, Co Tuscaloosa, Ala. (Affiliate, 
1950 

Vennington, R. E., Forester, Union Bag & 


Paper Corp... Savannah, Ga.; Univ. of Fla 
B.S.F., 1951 

Promis, A. E 
herland Co 
b.S.F 1949 


Timber Marker, No. Ba. Tim- 
Newnan, (ia Penn. State, 


Kice, W. D., 
Co., Pensacola, Fla. ; 
1949, 

Richter, W. 
Corp., Savannah, Ga.; 
1949. Reinstatement. 

Williams, F. E., Dist. Forester, International 
Paper Co., LaGrange, Ga.; Univ. of Ga 
B.S.F., 1950. 


Forest Mgr., St. Regis Paper 
Univ. of Fla., B.S.F 


Forester, Union Bag & Paper 
Univ. of B.S.F., 


Member Grade 
srown, C. E., Industrial Forester, Gulf States 
Paper Corp., Tusealoosa, Ala.;  L.S.U., 
B.S.F., 1950. (Junior, 1950). 
Mosely, G. W., President, Forestry Equip 
ment Co, Ine., Jacksonville, Fla.; Univ. of 
Ga., B.S.F., 1933. Reinstatement. 


Affiliate Grade 

sishop. G. E., Asst. Director, Ga. Forestry 
Comm., Atlanta, Ga, 

Davis, . Project Forester, State Div. of 
Forestry, Carrollton, Ala. 

Williams, J. H., Office Manager, Natl Tur 
pentine & Pulpwood Corp., Jacksonville, 
Fla 
Upper Mississippi Valley Section 

Junior Grade 

Kreger, P. B., 458 Pammel Ct., 

lowa State, B.S.F., 1954. 


Ames, lowa; 
(Student, 1952). 


Wisconsin-Upper Michigan Section 
Junior Grade 
Erickson Cc. Asst Forester, 
Paper Co., Newberry, Mich.; 
B.S.F., 1953. 


Escanaba 
Univ. of Mich., 


Affiliate Grade 
Anderson, E., Forestry Aide, U.S.F.S., Lake 
wood, Wis 
Carlson, R. CC... Forester, Nekoosa Edwards 
Paper Co.. Port Edwards, Wis.; Mich. Col 
lege of Mining & Tech.. B.S., (Forestry), 
1952. 


Forestry News 


World-Wide Meeting on Forest Grazing 


A technical meeting on forest graz- 
ing, sponsored by the Food and Agri- 
culture Organization of the UN, and 
organized by the Forestry 
was held in Rome, Italy during the 
week of March 29-April 3. The meet- 
ing was attended by nearly 50 foresters 
and agriculturists from 26 countries 
and was called by FAO as part of its 
program to promote the best possible 


Division, 


use of all land available for forestry 
and agriculture in every part of the 
world. The meeting was planned by 
W. R. Chapline, formerly chief, Divi- 
sion of Forest 
Service, and now chiet, Forest Con- 
servation Section, of the Forestry Di- 
vision of FAQ. Tle was assisted by 
Clark EB. Holscher of the Pacitie North- 
west Forest and Range Experiment 
Station, who was loaned to FAO by 
the U.S. Forest Service. 
dance in the development of the meet- 
ing was given by the director of the 
Forestry Division and T. Franeois, 
chief of Forest Policy and Conserva- 
tion Branch of FAO. 

The meeting brought out that graz- 
ing is one of the principle uses of 
forest lands the world over, along with 
timber production and watershed pro- 


Range Research, U.S. 


General gui- 


tection, and that in many cases such 
inultiple use is the most suitable use 


from a social and economic point of 
view. It was agreed that grazing is 
one of the critical problems of forest 
land management and from the meet- 
ing a statement on general policy was 
developed which underdeveloped coun- 
tries, particularly, might follow in for- 
est range management and improve- 
ment programs, 


Joseph F. Pechanec, chief, Division 
Range Management Research, U.S. 
Forest Service, was elected chairman 
of the meeting and Messrs. R. Koblet 
of Switzerland and A. Latessa of Italy 
were selected first and second vice- 
chairman, respectively. Mr. J. P. 
Challot of France (Morocco) was ap- 
pointed rapporteur and Chapline and 
Three 
working committees prepared recom- 
mendations on: (1) forest grazing 
policy; (2) technical range manage- 
ment and (3) administration, research, 
surveys, education, training and exten- 


Holscher served as secretaries. 


These committees were respee- 
tively chairmanned by Mr. J. Messines 
of France, Mr. M. Navarro-Garnica of 
Spain and Mr. J. C. Ford-Robertson 
of the United Kingdom. 


A full report of the meeting has 
heen prepared and is available from 


FAO, Rome. 


PRUNE 


SHADE 
TREES 


DON'T BREAK YOUR NECK 
PREVENT ACCIDENTS / 


Prune the Tallest Tree While 
Standing Safely on the Ground 
CUT LABOR COSTS “% 
DOUBLE PRODUCTION / With the 


New. Amazing. TWEl 


to make 
Poles up to 90 ft. tall. Weighs | lb. per 
5 ft. 70c per ft. Attachments extra. 
No breakage. No splinters. 
Lasts forever. Send for FREE 


LBACATALOG ¢ FREE BOOKLET 


300-S. Los Angeles St. 
Los Angeles 13. Calif. - MA. 6-9397 


7 


Calders’ Forest Road 


ENGINEERING TABLES 


Complete tables for field work on 
waterproof paper and acetate cover. 


Sent on approval 


Price 


5.00 


LESTER E. CALDER and DOUGLAS G. CALDER 


1828 Hilyard St. 


Eugene, 


Oregon 


FOREST COVER TYPES 
OF NORTH AMERICA 


Price $1 per copy 


New edition (1954) combining For- 
est Cover Types of the Eastern United 
States and Forest Cover Types of 


Western North America. 


Detailed description of approximately 


250 North American forest types (ex- 


clusive of Mexico) , giving composition, 


occurrence, importance, associate, plan 


in succession, and variants and syno- 


nyms. A comprehensive 


table 


lists 


common and botanical names of tree 
species. An index of forest types is in- 


cluded. 


Discount of 10 percent 
on orders of 25 or more copies. 


Send Orders 


SOCIETY OF 


AMERICAN FORESTERS 


Mills Bldg., Washington 6, D. C. 
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Private & Industrial 


J. R. Curry Appointed 
General Manager of 
Whitney Industries 


John R. Curry, who has been di 
rector of the Northeastern Forest Ex 
periment Station's center at 
Paul Smith’s, N. Y., 
upporited us 
ager of Whitney 
im, N.. 
Mr. Curry 


research 
for several vears, 
veneral 


has been min 


Industries at Sabat 


was graduated in tor 
estry at Cornell University in 1924, 
and got his master’s degree at the 


California 1933. 
with the U.S. For 
served for tive 


University of 

After one 
est Service, he 
with the Forestry Department ot 
Marvland. He returned to the U.S. 
Forest Service in 1930 and spent nine 


vear 


vears 


control researeh in Thirty 
1939 he 


Orleans, in 


vears in forest tire 
California. In 
ferred to New 


management 


was trans were 


charge of per Company 


forest research for the planting season 
Southern Forest Experiment Station. 
In 1947 he established the experi 


ment in the Adirondacks. 


en out 
Riis, 
station 


Joun R. Curry 


International Paper Reports 
on Conservation Program 


million pine tree 
distributed by 
during the 
and more 
this vear, according to Erling — of 
Vice-president 
ager of the eompany’s Southern Kraft 


Approved for use by 
U. Ss. Forest Service 


FORESTER 
Seal-Tite 


DRIP-TORCH 


Proved superior 

in over 8 years 

of field service 
* 

No Flash-back 
No fuel slopping 
No air pump 
No pressure build-up 
No explosive vapors 
No pre-heating 
Instant operation 
* 

SAFE e EFFICIENT 
RELIABLE e ECONOMICAL 
* 

Burns Diesel Fuel or 
Stove Oil 
Gallon Capacity 
Weight loaded 16 pounds 


Write for descriptive folder and price list. 


WESTERN FIRE EQUIPMENT CO. 


69 Main St., SAN FRANCISCO, California 


U.S. Patent No. 2376976 
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Division. Ina statement on the 
pany’s forest efforts, 
Riis this program resulted in 
42,000 new areas being put into tim- 
ber production during the year. 

Of the 
uted, nearly 


conservation 
said 


30 million seedlings distrib 
half 
charge to small landowners and schoo! 
throughout the 
while the 


were given free of 


boy groups southern 


states, remainder were 
planted on company lands. 

The free seedlings were distributed 
under two programs. The first in 
velved distribution around the com 
pany’s mills where free trees were 


bought or as 
purchases. The 


offered in ratio to those 
a bonus for second 
distribution 
small landowners 
a broad effort to 
in forest 


program involved — free 
to Clubs and 
more generally, in 
stimulate interest conserva- 
tion. In both programs, the company 
had the cooperation of the state forest 
Extension Serviee and Soil 


Conservation Service. 


serys ees, 
seedlings 
International Pa- Riis also noted other conservation 
1953-54 


will be wiv 


measures being carried out by the 
Ile said that 165,000 acres 


non-company 


COMpany, 
marked 
landowners 


land were 


charge for small 


1953. 


and general main- free of 


during The company’s conser- 


SAVED! 152 Man Hrs.! 
REDUCED 90 Labor Hours 


to 38 Wil 


Motor-Powered 
Patent pending 


Tree-man W. $. Rowland cleared 459,800 sq. ft. 
of 15-ft. California willows from a power-company right-of-way 
in 38 hours, with a WILTON Motor-Powered Brush Saw! 
He writes of his men's experience with a Wilton, clearing 100% 
over 2 miles long, 30 ft. wide. 


Shoulder strap distributes weight 

2” tubular aluminum shaft with 
thick wall 

Entire saw fits in car trunk 

Bearings sealed in oil 

Aluminum thigh shield for perfect balance, 
easier guiding 


Automatic recoil starter 
Blade set at 10° for cutting 
Simple centrifugal clutch 
3500-4000 r.p.m. 
Push-button stop control 
Weight under 30 Ibs. 


$214.20 


FOB, miltord, N 


Note how ruggedly, conveniently the Wilton 
Motor-Powered Brush Saw 
is designed and built. 


Further data sent promptly on request. 


Williams & Hussey macnine corp. 


MILFORD, N. H. 


MANUFACTURED BY 
21 CLINTON STREET 
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Here's an Advanced-Design Bulldozer 


That's Right for 
the Woods 


® NARROW BLADE — 
only 8 ft. wide — saves 
trees, makes highway 
transport easier. 


@ BITES DOWN HARD — 
Full 13-in. drop below 
ground, positive down 
pressure plus steep angle 
of penetration means fast 
digging. 


® HIGH LIFT — 
Full 37 in. above ground. 
Excellent for pushing over 
trees and stumps and 
clearing brush 


. 


a 


72 Drawbar HP. 
Weight with Dozer —21,500 Ib. 
Speeds: 6 forward, 3 reverse 


Allis-Chalmers HD-9 Tractor with new 9X no- 
push-beam dozer offers many advantages for build- 
ing fire lanes and access roads, other forestry jobs. 


This new bulldozer combination introduces a new narrow-width blade for 
saving trees and for easier highway transport, as well as new clearance under- 
neath, new-dirt moving ability, new ease of servicing and operation — all ata 
new low cost. Here’s what makes this bulldozer most productive for work in 


the woods. 


A GREAT NEW TRACTOR. This popular Allis- 
Chalmers HD-9 Tractor has power, weight 
and balance that puts it in a class by itself 
— never such traction ...such pushing and 
pulling ability. 


A REVOLUTIONARY TEAM. Here is a tractor- 
dozer combination designed together as a 
unit, which compares in performance with 
conventional dozers weighing from five 
to six thousand pounds more. 


NO PUSH-BEAMS. A completely new idea in 
bulldozer engineering, the 9X blade is 
mounted directly to the HD-9 main frame. 
Tractor main frame and dozer are raised 
and lowered as a single unit. 


LIGHTER WEIGHT — BETTER STABILITY. Almost 
1,150 lb. lighter than standard dozer. Costs 
less to buy. And with lighter blade mounted 
15 inches closer, tractor center of gravity 
is not upset. No excess wear on front truck 
wheels and support rollers. 


BIG DIRT MOVER. Because of extra clearance, 
greatly increased track oscillation and 
better balance, this team is a phenomenal 
performer in mud and tough going. And 
with blade fully six inches higher, capa- 
city is kept on par with conventional blade. 


SIMPLIFIED SERVICING. 1,000-hour lubrication 
of truck wheels, idlers and support rollers. 
Dozer mounting does not interfere with en- 
gine accessibility. No removal of major 
tractor assemblies. Hinged grill swings out 
for easy access to dozer hydraulic pump, 
or to clean radiator core. 


EASY TO OPERATE. Just by pulling a single lev- 
er, operator can shift from any of the six 
forward speeds to any of the three high- 
speed reverses. This, plus narrow, frame- 
mounted blade makes the HD-9 particu- 
larly fast and maneuverable. With no spring 
deflection, blade responds immediately and 
positively to control levers. 


TRACTOR DIVISION — MILWAUKEE 1, U.S.A. 
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MACHINE 


TREE PLANTING? 


Write for Complete Informa- 
tion and Literature Deserib- 
ing the FORESTER and the 
CONSERVATOR Tree Plant- 
ing Machines 


TREE GIRDLING? 


Write for Complete Information and 
Literature Describing the 


“HANDI-GIRDLER” 
UTILITY 
TOOL & BODY CO. 
MARION, WISCONSIN 


THE LOWTHER 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 
are properly planted for maximum 
survival in any soil because they have 
been given the right start. 

Three distinct models available to 
cover all soil conditions and terrain 


For details, write: 


THE HARRY A. LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 


By The Makers Of The Famous 
Lowther C-Saw 


vation foresters carried out over 2,270 
consultations with local landowners 
during the year while putting on over 
a hundred special demonstrations of 
yood forest management. 

Reports of surveys made by these 
foresters showed that today approxi- 
mately 45 percent of the wood pro- 
duction on non-company land eame 
from areas that were left in reason- 
ably productive condition—a_ healthy 
sign of increased conservation prac- 
tices, 

During the year, the company con- 
tinued to maintain over 2,600 miles 
of fire-aecess roads throughout its 
acreage while extending the use of 
radio communication in its fire eon- 
trol work to all states in whieh it 
owns land. 

In 1953, as a part of its conserva- 
tion program, the company distrib- 
uted to southern school children more 
than 1,500,000 copies of an eduea- 
tional comie book entitled How Does 
The Tree Crop Grow. It co-sponsored 
forestry summer camps through which 
more than 700 boys received week- 
long instructions in good forest man- 
agement and enrolled another 60,000 
boys in its growing roll of Junior 
Forest Fire Wardens—a_ group 
pledged to good forest practices. 

Aecording to Riis, 1954 will see a 
continued emphasis on company con- 
servation activities. 


Consulting Foresters 
Announce Officers 


The Association of Consulting For- 
esters announced the eleetion of T. M. 
Howerton, Jr., Madison, Fla., to its 
presideney. Howerton is a forestry 
consultant serving a large segment of 
southern forest landowners in- 
dustry. 

Vice-president is Thomas Schwei- 
gert of Petoskey, Michigan, president 
of Northern Trees, Ine. Seeretary- 
treasurer is Ben Meadows of Jaekson, 
Mississippi, manager of Forestry Sup- 
pliers. 

In addition to the officers named 
above, the following are members of 
the association’s exeeutive board: 
Edward Stuart, Jr., Avalon, Virginia: 
J. Atwood Whitman, Glendon, North 
Carolina; and Robert Moore, Dan 
ville, Pennsylvania. A. G. Hall of 
Forestry Enterprises, Washington, 
D. C., is executive vice-president. 

The association’s 1954 program fea- 
tured a meeting in Atlanta, Ga., 
April 23 and 24, open to all consult- 
ing foresters. It also includes co- 
operation with the Boy Seouts of 


JOURNAL OF FORESTRY 


America in its current year-long ef- 
fort to acquaint youth with the prac- 
tical aspects of resource conservation. 


N.L.M.A. Awards 4 Scholarships 


The National Lumber Manufactur- 
ers Association awarded four scholar- 
ships to outstanding forestry schoo! 
students in North Carolina, Pennsyl- 
vania, Michigan, and Indiana. 

The winners, chosen from = senior 
and graduate students nominated by 
17 of the nation’s leading forestry 
schools are: Robert B. Jordan IIT. 
North Carolina State College; Samuel 
A. Marquebreck, Pennsylvania State 
University; Ulnie S. Lindholm, Michi- 
gan State College; Hugh D. Angleton, 
Purdue University. 

Each scholarship winner will re 
ceive a cash award of $500 and 10 
weeks of summer training at the 
Washington, D. C., laboratory of the 
Timber Engineering Co., research 
affiliate of N.L.M.LA. training 
course, which begins June 28, will 
give the scholarship winners practical 
experience in wood technology and 
utilization. Each winner also will be 
paid travel expense to from 
Washington. 

N.L.M.A.’s scholarship program, 
now in its fifth year, is designed to 
encourage technically-minded forestry 
students to prepare for permanent 
employment in the private wood in- 
dustries. 


Weyerhaeuser Wins 
Advertising Award 


The advertising of Weyerhaeuser 
Timber Co. (appearing in the JourNAL 
or Forestry) and West Coast Lum- 
bermen’s Association won awards at 
the annual meeting of ‘the National 
Advertising Ageney Network in com- 
petition with 394 entries at Boea Ra- 
ton, Fla. 

Weyerhaeuser won three awards— 
a premier award for its colorful, in- 
formative annual report, an award of 
excellence for its “Youth Views the 
News” radio program, and an award 
of merit for its national magazine 
campaign featuring full color paint- 
ings of Paecitie Northwest forestry 
scenes. West Coast Lumbermen’s As- 
sociation received the award of excel- 
lence for its integrated national ad- 
vertising and merchandising campaign 
and honorable mention for the appear- 
ance of its space advertising. 

The advertising of Weyerhaeuser 
and West Coast Lumbermen’s Associ- 
ation is directed by the advertising 
agency of Cole & Weber. 
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Armstrong Develops Contract 
Reducing Production Loss on 
Rights-of-Way 

The American Pulpwood Associa- 
tion reports that one of its member 
firms, the Armstrong Forest Com- 
pany, has made a constructive step in 
attempting to reduce the significant 
loss of forest production that is the 
result, in many parts of the country, 
of the land taken for rights-of-way 
by power companies, pipe lines, and 
similar users. This problem has been 
discussed repeatedly by foresters and 
landowners. The Armstrong Company 
has approached the problem by de- 
veloping the terms of the agreement 
required whenever such rights-of-way 
are granted so that 50 percent of the 
affected land may be kept in produe- 
tion by growing trees of smaller sizes. 
The association has indicated that, 
through the courtesy of Armstrong’s 
president, E. O. Ehrhart, they are 
able to supply interested parties with 
a sample copy of the contract form. 
The association’s address is 220 East 


42nd St., New York 17, N. Y. 


Trees for Tomorrow Marks 
Tenth Anniversary 


On the tenth anniversary of the 
founding of Trees for Tomorrow Inc., 
members of the board of directors 
met in Merrill, Wis., April 22, and 
re-elected Folke Becker president, as 
the industry-sponsored organization 
swung into its eleventh year. 

Other officers re-elected are: E. B. 
Hurst, Consolidated Water Power 
and Paper Company, Wisconsin Rap- 
ids—vice president; C. G. MeLaren, 
National Container Corporation, To- 
mahawk—vice president; D. B. Smith, 
Wausau Paper Mills, Brokaw—secre- 
tury and treasurer; and M. N. Taylor, 
executive director. 

Becker, president of the Rhineland- 
er Paper who has served as 
head of Trees for Tomorrow since 
1944, said that the poliey of distribut- 
ing half a million free trees each 
vear, machine planting another half 
millon for landowners who buy plant- 
ing stock, making forest management 
plans, and operating the Trees for 
Tomorrow camp, would be continued. 


E. T. Hawes Enters 
Consultant Work 


Effective April 1, E. T. Hawes re- 
signed his position of chief forester 
and vice president of the West Lum- 
her Company, after four years in that 
position, to enter the field of consulting 


forestry. He has had 20 years of 
experience in southern forest manage- 
ment. 

Hawes expects to establish head- 
quarters in Valdosta, Ga., moving there 
from Decatur. 


Spruce Budworm Spraying 
By Central Aircraft 


For the third consecutive year Cen- 
tral Ine., Yakima, Wash., 
will have the largest American share 
of spruce budworm spraying work to 
be done this summer in eastern Can- 
adian forests, and will furnish 10 
spray planes and pilots, maintenance 
crews, and other services for the an 
nual project. Approximately 1,250,- 
000 aeres are to be sprayed in Quebec 
and New Brunswick. 

Planes left U. S. bases about May 
12 for the ferry trip to Canada. Other 
U. S. operators wiil also send this 
year aircraft to the budworm project 
in Canada. 

“Tt was the understanding from the 
lirst that the Canadians would take 
over supervision, operations, and sub- 
contracting as they gained experience,” 
said A. L. Baxter, president of Cen 
tral Aireraft. 


When writing to advertisers 
mention the Journal of 
Forestry 


C. R. Chamberlain Replaces 
G. L. Knapton for W.Va. 
Pulp & Paper Co. 


C. R. Chamberlain, manager of the 
Lynchburg, Va., wood office of West 
Virginia Pulp and Paper Company, 
has assumed the responsibility for the 
operation of the wood department of 
the Covington, Va., mill replacing G. 
L. Knapton, who has retired. 

The Lynchburg wood office is being 


EXCLUSIVE FEATURES 
@ Self Supporting 
@ Ideal for Relay Pumping 
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ALTIMETER 


Aim at the tree top and read 
the height direct from the 
scale Errors eliminated. 


Easy to handle. Most accurate and quick 
results. Write for Free Book- 
let. Price with leather case and 
shoulder straps $28 


Range-finder available $ ] 4 
Delivered C.0.D. or send check with order 


Sole Agent Wm. J. WOLFF 


15012 Churchill St., San Lorenzo 
California 


REFORESTATOR 


Mechanical Tree Planter 


Manufactured by 
L. W. MERIAM CO. 
Elsie, Michigan 


wih HARODIKES ~~ 
Portable Canvas Water Tanks 


THE ECONOMICAL AND EFFICIENT WAY 
TO CARRY AND STORE WATER. 


@ Easily Back-packed 
@ Easily Transported 
Available in 150 & 300 gallon sizes 


A WATER SUPPLY AT THE SCENE OF THE FIRE -, 


ON THE JOB - ON THE SPOT 
KEEPING AMERICA GREEN 


Write TODAY for Full Information and Price List 


HARODIKES INCORPORATED 


NORTH DIGHTON, MASSACHUSETTS 
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which 


July 1, 
Chamberlain will make his headquar 


closed alter 
ters in Covington. 
Mr. Knapton, who retired April 3, 
came to work with West 
October, 1923, in Nova Scotia, where 
he procured spruce wood for the Cov- 


Virginia in 


ington mill. In 1935 when pine wood 
replaced spruce in the pulping opera 
tion, Mr. Knapton moved te Coving 
charge of wood 


ton on procurement 


vetivities, 


H. A. Roberts Named to Portland 
Staff of Pine Association 


Howard A. Roberts has 
pointed staff assistant the 
Forestry Department of the Western 
Pine Association in the Portland, Ore. 


heen ap 
forest 


offices, it was announced by associa 
forester, BE. L. 
Roberts is a graduate of the Univer 


tion’s chiet Kolbe. 


sity of Maine in forest management, 


and has served with disease control 


nnits of the Bureau ot Entomology aml 
Vlant Quarantine and the U.S. Forest 


Service. He also worked on Oregon's 


Rogue River National Forest, and in 
the Plumas National Forest in) Cali 
fornia where he was assistant opera 


tions supervisor tor blister rust con 
trol 


time Mr. 


T. J. Ginn, J. W. Churchill 
Join TECO Staff 


The Timber Engineering Company, 
research affiliate of National Lumber 
Manufacturers Association, announces 
two new additions to its staff. Thomas 
J. Ginn, forestry graduate of the Uni- 
versity of New Hampshire who re- 
ceived his master’s degree this year 
North State 
sity, will undertake an initial assign- 


from Carolina Univer- 


ment in a problem of glue joints, 
which study is sponsored by the fur 
niture industry. Also joining TECO’s 
staff is John W. Churehill, who this 
vear received his master’s degree in 
wood technology from the University 
of Michigan. 


L. J. Freedman New President 
American Pulpwood Association 


At the twentieth annual meeting of 
Directors of the Ameri- 
held on 


the Board of 
ean Pulpwood Association 
18, Louis J. 


elected president of that association, 


February Freedman was 


Mr. Freedman, vice president of 


Penobseot Development Company, 


\ modern self-contained 


slabs and edgings. 


SHORT LOG BULTER 


Ricker Series 1000 


lor the purpose of salvaging small logs, 


JouRNAL ov Forestry 
Timberland Subsidiary of the Penob- 
seot Fibre 
Great Works, Maine, has been active- 
ly engaged in forestry and the pulp- 
wood industry sinee 1908. After re- 
ceiving his M.F degree from Harvard 


Chemical Company at 


in that year, he engaged in free-lance 
and consulting forestry work in Maine 
and New Brunswick. During World 
War I, he spent 18 months in France 
with the 20th Engineers (Forestry). 
Since 1919, he has been with the tim 
berland and procurement subsidiaries 
of the Fibre 
Company. 


Penobseot Chemical 

Mr. Freedman is a member of the 
Visiting Committees of the University 
of Maine and the Harvard (Univer- 
sity) Forest; S.A.F.; and the Ad 
visory Committee of the Maine For- 
est Service. He 
Maine Governor’s representative on 
the N.E. Forest Fire Protection Com 
pact; Chairman of the Committee on 
Imports for the American Pulpwood 
Industry; and Chairman of the For 
estry and Wood Industries Commit- 
tee of the New England Couneil. He 
recently received an honorary Doctor 
of Science degree from the Univer- 
sitv of Maine. 


serves also as the 


NO STOOP, NO SQUAT, NO SWEAT 
WHEN YOU USE THE 


Hottco PAT PEND 


Developed 


CLEARING QUARTETTE 


2 a P. POWER UNIT AND FOUR 
SPECIALIZED CUTTING HEADS! 
Most efficient team sold, HOFFCO’s 
2 HP Power Unit —4 worksaving at- 
tachments. Size up the job, attach 
the right cutting head, move 6 times 
faster, stand upright every sec- 
ond. 1000’s now in use. See it 
demonstrated today! 
WRITE FOR COMPLETE INFORMATION 


SAWETTE HEAD $64.50 
Chain saw fells growth 


UNIT PRICE, 
$123.00 


TRIMETTE HEAD $59.75 
Circular blade trims 
close—spreads mulch 
evenly—no raking! 


8” 


up to in diameter. 


You stand upright! 


“Built By Fo) 


DIMENSION 
MILL EQUIPMENT CO. 


Deansboro, New York 


Lumbermen Lumbermen” 


BRUSHETTE HEAD. . $59.75 
Guarded 10” blade clears 
stubble, brambles —rips 3” 
dia. trees; protects operator! 


SCYTHETTE HEAD... . $39.75 
Clears weeds, brush, any tangle 
—even works under water! 
ALL PRICES F.O.B. FACTORY 
RICHMOND, INDIANA 


HOFFCO, inc. 
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S. P. Deas Elected Southern 
Pine Secretary-Manager 

Stanley P. Deas, for many years 
secretary of the Southern Pine Asso- 
ciation, New Orleans, La., has been 
elected to the office of secretary-man 
ager. He succeeds H. C. Berckes, who 


um will be sent a copy of the Sym 
posium Proceedings. Extra copies are 
being made available at $1.50 and may 
be obtained by writing M. B. Apple 
quist, L. S. U. School of Forestry, 
Baton Rouge, La. Checks and money 
orders should be made payable to 


PRUNING 
FOR PROFIT 


Bartlett Mfg. Co. now of 
fer the M414 MEYLAN 
PRUNING SAW whieh 
consists of the use of an 


had served as executive vice president 


axe handle with the Bartlett 


month. 
The Southern Pine Association, or- 
ganized in 1914, represents the south- 


. versity Michigan, delivered se s properly tapered to he 

es ve lectures e Yale Scho ne 

eastern states. five oar th uae Because the Meylan Saw. will 

of Forestry in February. enable a oman of average height 

: to prune Wty ft fron the 

He spoke on the following subjects: ground. it has made a saving in 


Education 


Rise and Fall of the Public Domain: coniferous plantations 


tool steel is used and can he 


Samuel T. Dana, Dean Emeritus of furnished in either 16-in. or 18 
the Sehool of Natural Resourees, Uni in. length, The axe handle, which 


is especially made for this saw 


L.8.U. Holds Third ment of Federal Forest and Range 
Annual Symposium Lands; Pubhe Cooperation VS. Com 

Louisiana State University School pulsion in’ Forest Management; Ecol M-414 Meylan Saw, com- 

of Forestry held its Third Annual ogy, Economies Forest) Manage plete with 16-inch 

Forestry Symposium, the largest ever ment; and Federal Organization of blade ............ $11.60 


held, in Baton Rouge on April 8S and Natural Resouree Activities. 


9, with Assistant Professor Martin B. 
Applequist as general chairman. 
The meeting was divided into three 


sessions covering direct seeding, plant Oregon State 
ing stock and poliey, and plantation seniors and graduates 


establishment and management. 


All who registered for the symposi of the recent US 


OREGON 


MAKES OLD CHAIN SAWS NEW 


. 


@ If your chain saw, no matter what make, is losing its zip...if 
production is falling off and stops for repairs increasing...see 
your dealer about an expert motor tune-up and OREGON -IZING 
your saw. Have him install an OREGON’ Chain, an OREGON 
ARMOR.-TIP’ BAR, an OREGON” Outer End Handle. It pays to 
keep your motor tuned, to OREGON" -IZE your saw...in economy 
and performance. 


“You Can’t Beat an 


OREGON®-IZED 


Chain Saw” 


SEE YOUR 
CHAIN SAW 
DEALER 


Copyright 1954 by Oregon Sow Chain Corp. 


OREGON Saw Chain Corp. &S: 
SAW CHAIN SPECIALISTS 
8816 S$. E. 17th Ave., Portiand 2, Ore. 


all forestry schools as a result 


M-414 Meylan Saw. com- 
plete with 18-inch 


Oregon State Receives Top $12.00 
Rating in C.8.C. Exams 


College forestry 


Bartlett Mfg. Co. 
Box 15, 3003 E. Grand Bivd. 
DETROIT 2, MICHIGAN 


ranked — first 


Service Com 


FILE 


STOP THAT FIRE 


RANGER PAL JR. FIRE PLOW 


The Ranwer Pal Junior fire plow is a hand or hydraulic lift) middle buster 
vith ulter and ise Drawbar connection built of 1% east steel T beam 
Has 18 coulter roller bearing assembly with grease seal, mounted ahead 
of 14” tempered steel middle-buster, capable of cutting large underground 
roots. One 16” harrow dise bearing assembly is mounted on each side and 
siightly behind the middle buster wing which turns the sod over and out 
Depth of plowed lime may be adjusted by either the presence or absence of 
two spool weights attached on rear of plow Leaves a 5 foot earth line and 

i be drawn by any piece of light equipment, Ford type tractor, jeep or 

r Wacen Built compact and sturdy for ease in handling and reduced 
inaintenarnce ts Tested and proven by Lauisiana Forestry Commission 
Made by makers of Ranger Pal Fire Plow. Not designed to supersede the 
Rarger Pal but alapted for lighter equipment. Mass production price at 


$585.00 each, fob. sh 


Workmanship guaranteed 


Ranger Pal Fire Plow preduction price at $495.00 each f.0.b. shop 
Write for further details on both plows. 


TWIN CITY WELDING & MACHINE SHOP 


30! Jonesboro Highway 


WEST MONROE LOUISIANA 
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FIRE PROTECTION 
TOWERS 


OF GREAT STRENCTH 
AND DURABILITY 


Permanent and substan- 
tial structures to provide 
shelter and security for 
the observer and his in- 
struments. Capable of 
resisting fire, storm and 


? 


, high wind. Steel parts 
hot process galvanized 
after fabricating. Stand- 

ard equipment in many 


States 


EASY TO ERECT 


Towers are assembled by 
building up from foun- 
dations a piece at a 
time. All connections are 
secured with galvanized 
bolts furnished by us. 


EXCELLENT 
PORTABILITY 


shipped 


lowers are 
knoked down pieces 
and bundled in conveni- 
ent sizes to. transport 
and handle. 

Write for specific infor- 
mation on towers to 
meet your needs. 


AERMOTOR CO. 


Let me do your 


DRAFTING 


Send me your rough field survey notes, 
pencil drafts, charts, etc. and I'll take 
care of the finished work. Professional 
quality backed by ten years experience in 
forestry mapping and in_ illustrating 
publications under the exacting require- 
ments of large public agencies. Artwork, 
illustrations for manuscripts, posters, 
copywork. 
Ask me for more details. 


ROMOLA DROST 
No. 6 Inlet Drive—St. Augustine, Florida 


FOREST METEOROLOGIST 


. Weather Instruments 
Sales and Service . . . Weather Modification 
Research Forecasts and Advisories 


|. B. “Ben” MELIN 


2806 32nd Ave. S. Seattle 44, Wash. 
Telephone RA inier 0356 


Fire Danger Rating . . 


3 Patents. Best Infringers and 

material, Sold by imitators warned 

the thousands Best 
Chrome 
iteel— 
trong, 
Durable 


THE RENOWNED 


CHARLES H. RICH 
“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 
Geneva Rich Bickel WOOLRICH, PA. 


mission examination, according to Paul 
M. Dunn, dean of the School of For- 
estry at Corvallis. The junior agri- 
cultural assistant examination (junior 
forester) must be taken and passed by 
all men applying for technical forestry 
positions with the federal government. 
The test was held in January of this 
year, and appointments are made from 
the list of eligibles to positions with 
the Forest Service, Bureau of Land 
Management and Indian Service, main- 
ly. 

A total of 25 OSC foresters took the 
1954 examination and 24 successfully 
passed it; thus scoring 96 per cent, 
while of the 669 who took the test in 
the whole country, only 68 per cent 
More than 30 universities and 
colleges were represented. Michigan, 
Syracuse and Minnesota ranked next 


passed. 


in order, 

The examination for the past two 
years has been a combination of gen- 
eral ability and technical questions. 
Previously, the test was on general 
aptitude, only. These types of ex- 
aminations have been required for 
most of the technical positions with 
the federal service over a period of 
more than 30 years. 


Leopold Elected to 
Sierra Club Board 


A. Starker Leopold, associate pro- 
fessor of zoology, University of Cali- 
fornia, Berkeley, has been elected to 
the board of directors of the Sierra 
Club, according to Riehard M. Leon- 
ard, club president. 

Leopold, an S.A.F. member, is well 
known in the field of wildlife eon- 
servation. He is in eharge of the 
Wildlife curriculum at the university, 
and is a consultant to the California 
Fish and Game Commission. He was 
direetor of field research, conserva- 
tion section, Pan-Ameriean Union in 
Mexico, 1944-46; headed Pittman- 
Robertson study of deer management 
in California 1947-50; was a Gueeen- 
heim Fellow, 1948-49; and made a 
survey of wilderness ranges for wild- 
life in Alaska, 1952. He has written 
widely on wildlife ecology and man- 
agement, and other phases of conser- 
vation. 


Chicago Teachers College Holds 
Summer School on Natural 
Resources 

The first annual nature camp under 
the auspices of the Chieago Teachers 
College and the Forest Preserve Dis- 
triet of Cook County is being held 
this summer, starting June 28 and 
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elosing August 20. Eight weeks of 
field and classroom training offer col- 
lege eredits for advanced undergradu- 
ates and toward the master’s degree 
in the teaching of biological sciences. 
Four consecutive periods, each giving 
two semester hours of credit, offer an 
introduction to forestry, fish and 
game conservation, the relationship of 
man to the lower animals, and eon- 
servation edueation. 


Government 


Shirley Allen Appointed Member 
Michigan Conservation 
Commission 


The Michigan Senate in April con- 
firmed the appointment by Governor 
Williams of Shirley W. Allen to the 
Conservation Commission of that state. 

Professor Allen, retired from the 
faculty of the University of Michigan 
School of Natural Resources, resides in 
Ann Arbor. His term will expire 
April 1, 1959. 


Virginia Wildlife Magazine 
Called Best in Nation 


Wildlife, the official pub- 
Virginia 


Virginia 


Neation of the Commission 


of Game and Inland Fisheries and 
edited by J. J. Shomon, has been 


picked by the Izaak Walton League 
of America as the best state conser- 
vation magazine in the nation. 

All of the publications of the 48 
states were reviewed and judged by a 
committee of impartial judges and 
Virginia’s magazine was finally pieked 
as the most outstanding. The award 
committee made its deliberations at 
the League’s recent 
tion, but the presentation ceremonies 
took place in Riehmond, Mareh 23, 
with Direetor I. T. Quinn of the Vir- 
seroll 


Chicago eonven 


cinia Commission receiving a 
from Art Thompson of Norfolk, mem- 


ber of the IWLA executive board. 


Wisconsin Programs to 
Reduce Woodland Pasturing 


A farm program to move Wisconsin 
dairy cattle “out of the 
being inaugurated this year. Farmers 
can enter a contest for improved use of 
farm woodlots as a part of the Wis- 
consin Grassland Contest now in its 
fourth The woodland contest 
has been set up this year for the first 
time to stress best use of this land. Its 
purpose is to improve use of pasture 
land will he off the 
woodland. 


woods” is 


vear. 


so the pressure 


4 
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Recreation Use Increases in 
National Forests 


Outdoor recreation on the national 
forests drew a record number of visi- 
tors in 1953, the U. S. Department of 
Agriculture has announced. 

Reports show visits made during 
1953 totaled 35,400,000, an increase of 
7 percent over visits in 1952 and a 
97 percent increase since 1941, the 
highest pre-war year. Not counted in 
the total are an estimated 90 million 
sightseers who drove over forest high- 
ways to enjoy forest scenery and 
spectacular views. 

Based on sample counts, approxi- 
mately 8,680,000 recreationists listed 
picnicking as the primary purpose of 
their visit. Fishing drew 6,803,000; 
hunting, 3,161,000; camping, 1,881,- 
000; winter sports 1,838,000 and swim- 
ming, 1,104,000, About 9,285,000 
listed general enjoyment of forests as 
their primary objective. Other visits 
were for hiking, riding, canoeing, or- 
ganization camping, and wilderness 
travel. 

The almost 100 pereent increase in 
use of camp and pienic ground facili- 
ties has caused severe overcrowding in 
many of the 4,300 national forest camp 
and pienic areas. Campers and piec- 
nickers overflow the designated areas 
and use land on which no facilities are 
provided. To help with this problem, 
the Forest Service urges national for- 
est visitors to leave the forest clean 
and neat for the next visitor. That 
will permit use of funds for repair and 
upkeep of worthwhile improvements 
rather than for picking up papers, 
cans and trash. 


M. E. Baudendistel Assists 


Director NW Experiment Station 


Selection of Martin E. Baudendistel 
as assistant to the director of the Pa- 
cific Northwest Forest and Range Ex- 
periment Station has been announced 
by Director Robert W. Cowlin. He 
succeeds Arthur W. Greeley, named 
Alaska regional forester last year. 


Baudendistel transfers to the experi- 
ment station from the Portland  re- 
gional office of the Forest Service. He 
has been in charge of the region’s flood 
prevention project unit, with responsi- 
bility for Forest Service participation 
in preparation of an agricultural pro- 
gram for the Columbia Basin and for 
dratting of reports on upstream flood 
control watershed treatments. For two 


years prior to his regional office as- 
signment, he headed the flood preven- 
tion surveys division in the Pacific 
Northwest Station. 

In his new position, he will assist 
the director with establishment of re 
search objectives, policies, and stand 
ards and will help coordinate the 
station's research program with those 
of private industry and other public 
agencies. 


Carl C. Perry Retires 


Carl C. Perry, who has been active 
in blister rust control for the past 35 
years, has retired according to an an 
nouncement by the Forest Service. 

Prior to his position as state leader 
in planning, directing, and supervis- 
ing white pine blister rust control 
operations Massachusetts, Perry 
was district supervisor for the State 
of Massachusetts and U. S. Depart- 
ment of Agriculture in the preparation 
of forest type maps. From 1914 to 
1918 he was field assistant for the 
City of Newton, Mass., as a shade tree 
expert. 

Perry received his B. S. degree in 
biology in 1912 and his M. F. degree 
(eum laude) in Forestry in 1914. Tle 
became a Senior Member of the S.A.F. 
in 1923. 


J. S. Bowen Retires 


Retirement of John S. Bowen, safe- 
tv officer for the Pacifie Northwest 
region of the Forest Serviee since 
1947, has been announced by Regional 
Forester J. Herbert Stone. 

First appointed to a forest ranger 
position in 1916, Bowen was in mili- 
tary service from 1917 to 1919, when 
he rejoined the Forest Serviee as 
ranger on the Beartooth National 
Forest in Montana. He was promoted 
to fire control staff assistant on the 
Cabinet forest in 1921 and then en- 
tered private industry two vears later. 

Returning to the Serviee in 1955, 
he was placed in charge of tree nur- 
sery and planting work on the Shel 
terbelt) Project in the Great Plains. 
From 1936 to 1941 he was Civilian 
Conservation Corps liaison officer in 
Boston, Mass. In 1942, he transferred 
to the Emergeney Rubber Project 
where he served until promoted to 
safety officer in the Portland regional 
office. In 1953 Bowen was presented 
with the Secretary of Agrieulture’s 
superior service award in reeognition 
of the excellent work in the organiza- 
tion and coordination of the aceident 
prevention program in the Paeifie 
Northwest region, 


MODELS “Y” and “5-A’’—are 
the two most popular Pacific 
Pumpers in the field . . . used 
and proven by private and public 
fire protection agencies through- 
out the world. Both are light- 
weight, perfected for dependable 
operation and adaptable to all 
modern accessories and tech- 
niques. 


Above: Model “Y’’ . . . medium weight 
(70 Ibs.) for portability with power .. . 
63 g.p.m. at 100 p.s.i. to 20 g.p.m. at 
225 p.s.i. 

Below: Model ‘'5-A” . . . lightweight 
(38 Ibs.) but pumps more water than any 
other comparable unit . . . 32 g.p.m. at 
80 p.s.i. to 6 g.p.m. at 275 p.s.i. 


~ PACIFIC “PACOLIZED” HOSE 


—the best lightweight hose you 
can buy for portable or emer- 
gency water supply . . . perma- 
nently mildew proof and rot 
resistant . . . the most flexible 
hose of its type. 


Specify ‘‘Pacific'’ Pumpers, Hose and 
accessories. Write for information on 
the “Y'’, “5-A"’ and the full line of 
Pacific fire equipment, perfected for 
portability and high performance. 


PACIFIC 


FIRE EQUIPMENT DIVISION 


SEATTLE 1, WASHINGTON 
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W 
e Will Pay For 
Society Publicati 
ications 
Through member donations, and 
purchases from members, the So- 
ciety hopes to rebuild its publica- 
tions file of currently out-of-print, 
or low-supply issues of the For- 
estry Quarterly, Proceedings, Jour- 
nal of Forestry, and first’ Cumu- 
lated Index (1902-1929) Dona 
tions of needed issues will be grate- 
fully received. But the Society will 
allow credit on a member's dues in 
the amount and for the issues in 
dicated below. 
When sending back copies be sure 
to indicate if they are donated. 


FORESTRY QUARTERLY 
(25¢ for each needed copy) 


Vol. Nos. 3 and 4 (April and 
July 1903); Vol. 2, Nos. 1, 2, 3 
(November 1903 and February and 


May 1904); Vol. 6, Nos. | and 4 
(March and December 1908); Vol. 
10, Noo 4 (December 1912); and 


Vol. 12. Now (March 1914). 


PROCEEDINGS 
(25c for each needed copy) 


Vol 5. Now Vol. Nos. 
band 2 (April and July 1913); Vol. 
Nos. 1.2.3 (January, April, and 
July 


JOURNAL OF FORESTRY 
(25¢ for each needed copy) 


Vol. 18, Nos. | and 4 (January and 
April 1920); Vol. 22, No. 8 (De 
cember 124); Vol. 24, No. (April 
1926); Vol 26, No. (panuary 
1928); Vol. 27, No. (january 
1929) ; Vol. 40, No. 4 (April 1942) ; 


Vol. 44. No. 2) (kebruary 1946); 
amd Vol 45, Noo (November 
1947) 
JOURNAL OF FORESTRY 
(SOc for each needed copy) 
Vol. 15, Noo (January 1917); Vol. 
16, No. (January 1918); Vol. 22, 
No. 2) (February 1924); Vol. 24, 
No. > (Mav 1926); Vol. 25, No. 1 


1927); Vol. 30, No. 6 
1982); Vol. 44, No. 1 
(January 1946); Vol. 45, Nos. 2 
and 12) (February and December 
147); Vol. 47, No. 7 (July 1949) ; 
Vol. 44, Nos. 1, 3, and (January, 
March, and April 1951); and Vol 
Nos. and (January and 
April 1952) 


CUMULATED INDEX 


We for each copy first Cumulated 
Index (1902-1929) for the Journal 
ot Forestry. 


(January 
October 


Indicate clearly copies of the So- 
crety's publications which are do 
nated. Send to 


SOCIETY OF AMERICAN 
FORESTERS 


Mills Building 
Washington 6, D. C. 


Minneapolis i), Minot. === 


Products & Equipment 


McCall's “Ventilated” Log Pond 


Brown's Tie and Lumber Company 
of McCall, Idaho, lays claim to intro- 
very effective 
maintaining an open log 
storage under difficult cli- 
matic conditions and thereby gaining 
mill production an- 


ducing simple but 
method of 
area very 
four months of 
nually. 

Sawmilling winter temperatures 
that may go as low as 25 degrees below 
zero and a possible snow fall of 75 
inches presents problems that, until 
1951, brought all activity at this mill 
to an abrupt halt. 

This sawmill is located on the edge 
of Payette Lakes. 
water that ranges from ten to one hun 


Logs are stored in 


BAKED ENAMEL 


METAL FORESTRY SIGNS 


» WOODLAND BOUNDARY MARKERS — NO 
TRESPASSING & FIRE WARNING SIGNS — 
CRUISER TAGS, ete. et made to your speci 


Write for quotations on al 


fla tomes 

needs 
A. L. LIND COMPANY 
5036 Thomas Ave. So 


Binders For 
Journal of Forestry 


Holds 12 issues of Journal. 


Brown imitation leather — stiff 
board — square corners — lined. 


Title Journal of Forestry 
stamped in gold foil on front 
cover and backbone. 


Price $2, postpaid. 


Order today 


SOCIETY OF AMERICAN 
FORESTERS 


Mills Building 
Washington 6, D. C. 
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dred and twenty-five feet deep. Brown 
utilizes the warmer water located in 
these deeper depths to keep the lake 
surtace ice free by the turn of a valve 
releasing compressed air on the lake 
hottom. His system started with one 
inch pipe and one-sixteenth inch holes 
drilled twenty to sixty feet apart. To 
avoid troubles cause by the air ports 
rusting 
plastic hose in all new additions, Plas- 
tic hose also has the desirable charac- 
teristic of following the contour of the 
lake bottom, thereby eliminating the 
breakage that has occurred with iron 
pipe. Eighty feet has been found te 
he the most effective distance between 


closed, he has switched to 


holes in the pipe line; the lines are 
laid in a general pattern about 100 
feet apart. Brown now has about 
8,000 feet of pipe ventilating approxi- 


The 


mately 15 aeres of lake surface. 


SURFACE BUBBLES on Brown Co. log stor 
This ventilating system gains 
four months of mill production per year 
during rigorous winters. 


age pond. 


8,000 foot system is divided into eleven 
separate lines thus allowing the pond 
main to open any particular section ot 
Brown's 350 
ets air handle effee- 
tively any four lines at one time. 
Not too long ago the best that could 
be done was to hasten the breakup 
about two weeks by spreading ashes 


the storage area at will. 


COMPpPressor will 


from the burner on the snow and ice 
above the storage area. With a six 
thousand dollar investment and 
siderable ingenuity, Brown's Tie and 


con- 


Lumber Company now operates year 
around and is making a distinct eon- 
tribution to plant production, good 
employee relationship, and community 


well being. 


Louisiana Tests TV 
Fire-Spotter 


The April issue of the Louisiana 
Forestry Commission Bulletin reports 
on experimentation with the use of 
television cameras for spotting fires 
offers the “detecto-vision” 
tor such use, 


and hame 


According to the report, an indus- 
trial type television camera, equipped 
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with a telephoto lense, is mounted in 
a plexiglas dome on top of a fire tower. 
The camera is rotated at half a revo- 
lution per minute by means of a motor. 
Azimuth markings located on the dome 
give degree readings and are picked 
up by a special bi-focal lense. Latest 
improvements in the assembly include 
remote control of the camera which 
will permit the operator in the control 
room to stop the camera, sight on the 
fire and take an accurate azimuth 
reading. There will be a switch for 
controlling the bi-focal lense so that 
azimuth numbers do not show up on 
the screen until a fire is spotted. 

The Bulletin reports that State For- 
ester James Mixon sees possibilities of 
use in the very near future. 


Plastic Pipe for 
Water Lines 


Plastie pipe for water lines in a 
seedling nursery appears to speed the 
production of slash pine in the State 
of Florida. The latest installation by 
the Florida Forest Service covers ap- 
proximately thirty acres near Olustee. 
More than five miles of Tenite buty- 
rate plastic pipe was installed there, 
in a recent expansion of the nursery. 
to provide water to new seed beds. 
According to R. A. Bonninghausen, 
management chief, Florida Forest 
Service, Tallahassee, “it was out of 
necessity that we first. tried plastic 
pipe shortly after the war. Galvanized 
pipe was so searce that we decided to 
try the so-called ‘substitute.’ We didn’t 
realize at the time that the ‘substitute’ 
would offer so many advantages. But 
we've found that the plastic pipe is 
easier to install, and it also stays free 
of the corrosion and incrustations that 
troubled us with metal.” 

In the Olustee reticulation system, 
the Tenite butyrate pipe was buried 
to a depth of 2 feet, after being joined 
together with slip-sleeve couplings and 
tee joints, and a solvent cement. The 
pipe—1, 144, and 2 inches in diameter 

was supplied in 20-foot lengths. The 
slip-sleeve couplings and the tee joints 
were used alternately, the latter pro 
viding outlets above ground every 40 
feet. Galvanized metal risers, °4-inch 
in diameter and 7 feet long, were 
screwed into threaded adapter plugs 
in the tee joints to provide rigid up- 
right outlets on which were mounted 
revolving spray heads. In a_ timed 
operation, one man easily joined a 
520-foot lateral line together in forty 
minutes. 

Water for the nursery comes from 
a deep well. Five of the laterals, with 


13 sprinkler heads each, will be oper 
ated at one time during the dry sea- 
son. The pumping pressure necessary 
to supply a satisfactory overhead 
water spray throughout the five later- 
als is 50) pounds. 

Through the use of the watering 
system during periods of dry weather, 
the slash pine seedlings are ready for 
transplanting after one vear from the 
day the seeds are sown in the bed. It 
is estimated that one-half million seed- 
lings are produced on one acre of the 
nursery each year. The seedlings are 
supplied at cost by the Florida For- 
est Service to individuals and indus- 
tries located in Florida to encourage 
the planting of idle acres. During the 
transplanting season, the nursery at 
Olustee ships an average of three- 
quarter nullion seedlings every eight 
hours. 

Tenite butyrate pipe for the nursery 
was supplied by Continental Can Com- 
pany, Ine., Mills Plastie Pipe Division, 
and the installation was by 
Adams & Baker, Box 163, Jaekson- 
ville Beach, Fla. Tenite butyrate plas- 
tic from which the pipe was extruded 
is marketed by Eastman Chemical 
Products, Ine., Kingsport, Tenn. 
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The Forester’s 
WORKHORSE 
HALE 
TYPE FZZ 


The Portable Hale FZZ Centrifugal 
Pumping Unit will supply from draft 
60 GPM at 90 Ibs., up to 150 GPM 
at 30 Ibs, 


This compact, sturdy, quick starting 
unit is a ** Forester’s Workhorse’’ for 
fighting forest, brush, and field fires. 
One state forestry department has 
Over fifty of them in service. The 4 
eyele aircooled 8% H.P. engine is 
easy to start in any kind of weather. 


OTHER HALE UNITS 


*“CFUS 600 U.S. GPM at 120 Ibs. 
"Wr 150 U.S. GPM at 100 Ibs. 
‘HPZZ 15 U.S. GPM at 200 lbs. 

HP 60 U.S. GPM at 600 Ibs. 
“ae 15 U.S. GPM at 40 Ibs. 


*Skid or tratler mounted 
**Self-Priming portable. 


tPortable in frame, on 
wheels or on skids 


Write for literature on Hale Fire Pumping 
nits. 


Let us know if you want a demonstration. 


HAL FIRE PUMP CO. 


CONSHOHOCKEN, PA 


CUT YOUR LOG HAULING COSTS WITH 


A. Removable stakes any length 
required made of *4” steel. 

B. *.” steel 8” high used for 
sides on 8 lightweight 

| bunks. 

@. | C. 1” high knife edge on top of 
| bunk keeps logs from slip- | 
| ping. 


D. Removable 1%” Diameter special | |} 
steel pins. te 

E. Removable patented folding bar 

F. Hardened 3” Diameter rolls to; 
assure casy dumping. 

4 


3 Stake at 9 degrees and 180 degrees. 
| 'G. Fingtertip safety catch allows locking device to swing clear 
\ | H. Locking device that rolls along locking bar easily 


} Recess to insert crow-bar for dumping loads. 

J 


@ The new type one man stake bunk whieh 
speeds up loading and unloading is equipped 
with 30 ineh stakes or higher and has no 
chains or cables, Stakes are tripped on off 
side with small erow bar. The stake then 
rests on brow log or goes down to complete 
ISO degrees. After dumping, stakes lock in 
vertical position when raised. With trailer 
on truck, track stakes extend between trail 
er wheels. 


@ Bunk is state approved in Oregon and 
Washington, It is safe at all times: Load 
ing, on the road, and at the dump. 


@ You save a full fifteen minutes in load 
ing each load with the Aberdeen Log 
Dunks. 

EXCELLENT DEALER OPPORTUNI 
TIES ARE AVAILABLE IN ALI 
AREAS... 

x * 


For complete information write 


ABERDEEN 
Construction Co. 


PHONE 461 
Foot of ‘’F’’ Street, Aberdeen, Washington 


3 
7 
ABERDEEN 
BUNKS 
% 
8’ bunk, 30° stake, approx. wt. 630 Ibs. 
Ny 
i 
(0) (2 
Aas Inside of bunk in lock position ready to load logs. a 
me 
Pes. 
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Forestry Employment 


Positions Available 


LOGGING REPRESENTATIVE 


Caterpillar Tractor Co., Peoria, 
Illinois, has responsible posi- 
tions open for logging represen- 
tatives. 

Applheants must be graduate 
foresters, 30 to 35 vears of age, 
with practical experience in log- 
ving, road building, forest man- 
agement and machinery appli 
cation, Extensive travel is 
anticipated. 

Send full particulars of experi- 
ence and education to Mr. R. 
D. Evans, Sales Promotion De- 
partment. 


CATERPILLAR TRACTOR CO. 
Peoria 8, Illinois, U.S.A. 


WANTEI 

ED 

Forester with bookkeeping and accounting 
ability and interest, for consulting forestry 
concern, field and office coordination 

Box W. Journal of Forestry, Mills Building, 
Washington 6, 


Positions Wanted 


Forester, B.S.F. 1950, University of Michigan, 
desires position with private industry, prefer 
ably in Lake States or Northeast, in forest 
management field. Presently employed by state 
agency in Lake States. Three years varied 
experience including all phases of timber sales 
sdministration logging, forest inventory and 
reforestation Veteran, married, 2. children, 
age 20 

Box U, Journal of Forestry, Mills Building, 
Washington 6, D. €, 


Forester, B.S.F..N.Y. State College of Forestry. 
Experience: one year teaching experience and 
training; ten years forest management, cruis 
ing, and public relations work; three yeare 
research, federal, state, and industry. Veteran 
age 45, married, one preschool child. Prefer 
ence Fast, research, public relations 

Bex V, Journal of Forestry, Mills Building, 
Washington 6, 


(iraduate of Purdue University, B.S. June 
954 lesires position in forestry, preferably 
production and conservation. Any area except 
South vears old, single honorably dis 
charged from Navy Do not belong to any 
reserve unit 

Box X, Journal of Forestry, Mills Building, 
Washington 6, D. C. 


Forester, BSF MF Age 33 veteran, 
married, 1° child Experienced in heavy log 
ging, buying land and timber, management 
and fire protection, for one of larger plywood 
mills in South Present company is selling 
holdings 

Box ¥, Journal of Forestry, Mills Building. 

Washington 6, D. C. 


New Tractor from 
Caterpillar Tractor Co. 


Marking its fiftieth year of manu- 
facture of track-type tractors, Cater- 
pillar Tractor Co. has announced a 
new 150 h.p. D8 Tractor, incorporat- 
ing increased horsepower, weight, and 
engineering advancements. A Cater- 
pillar-built diesel engine with an out- 
put of 185 h.p. operating at a gov- 
erned speed of 1200 rpm powers the 
new D8. 

Listed among the new engine fea- 
tures are a new cylinder head, valve 
rotators, valve seat inserts of specially 
hardened metal for inlet and exhaust 
valves, new camshaft, stainless steel 
heat plug to protect the piston erater, 
oil pump mounted in oil pan and driv- 
en from front of crankshaft, exclusive 
oil pressure throttle control system, 
streamlined and enlarged inlet mani- 
fold, and a larger air cleaner. 

Speeds of the latest DS are in- 
creased over earlier models. Shipping 
weight of the new model is 38,155 
pounds and measurements are length 
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New Automatic Lumber Sorter 


The Wheland Company, Chattanoo- 

ga, Tenn., has recently begun the man- 
ufacture of a new automatic lumber 
sorter. The machine, on which patents 
are pending, is an edge-type sorter. 
Lumber is carried by roller chain-driven 
rolls between angled parallel steel 
plates, which have periodie openings of 
progressively larger sizes. When the up- 
right piece of lumber reaches an open- 
ing of the proper width it falls out of 
the sorter by the force of gravity. 
airger widths of lumber are held in 
the sorter by the bar forming the top 
of the opening. They are carried along 
the chain-driven rollers to increasingly 
larger openings. Since the narrower 
boards are ejected first and the wider 
boards last, no springs, shear plates, 
or other mechanism is required to 
knock or shear the lumber from the 
sorter. Gravity does the work, and 
slightly warped or uneven boards will 
not jam the sorter or affect its opera- 
tion. It is designed to allow for boards 
up to %y inch or more over width. 
The separated lumber slides onto plat- 
forms of a convenient working height. 
From these racks the lumber ean be 
stacked for transportation to the dry- 
ing vard or kiln. 

The new Wheland Automatie Lum- 
ber Sorter can be furnished to order 
for any installation and any number 
of separations. 
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Pius is one of the Cat* D7 Tractors with No. 74 Bull- 
dozers owned by the California State Division of Forestry. 
Forest Ranger Charles P. Campbell says: “We feel these 
“dozers have saved many acres of valuable timber. One 
takes the place of LOO men fire fighting. The service we 
get from our Caterpillar Dealer is superior.” 

Fire fighting is just one of many jobs for these 
versatile vellow “dozers. They've got 160 miles of road 
and firebreaks to maintain. Here this D7 team is building 
anew road to Lron Peak Lookout. 1.350 feet in elevation. 

That's rocky stuff it’s rolling along—tough to handle. 
But the blade. of heavily reinforced construction welded 
into a rigid one-piece unit. is extra tough. The cutting 
edges. reversible for extra service. and the replaceable 
end bits. are hardened for longer wear. 

Youll get a lot of work with /ittl down time at low 
cost from this slugger. For maximum performance, blade 


capacity is matched with tractor HP. And ease of adjust- 
ments and handling. plus excellent: operator visibility, 
contribute further to big production. 

Your Caterpillar Dealer backs this unit and all 
Caterpillar-built equipment with fast. on-the-spot service. 
A-k him to show vou how it can outwork any competitive 
‘dozer. He ll be glad to demonstrate! 


Caterpillar Tractor Co.. Peoria. Hlinois. U.S.A, 


CATERPILLAR’ 


* Both Cat and Caterpillar are registered trademarks 
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PRESSURE PUMP 


Forest Fires 


THE NEW 


WEIGHS ONLY 29 POUNDS 


This new Homelite 4.5 hp. Pressure Pump is only 17'2 inches 
long, 12 inches wide, and 18!» inches high. It is quick starting 

. in all temperatures . . . and automatically self priming. Its 
automatic by-pass . . . adjustable for 250 to 300 pounds shut- 
off pressure... prevents building up excessive pressure. Write 
today for free demonstration. 


CORPORATION 


4106 RIVERDALE AVENUE e PORT CHESTER, N. Y. 


Here is the most compact pressure pump ever 
developed . . . an ideal pump for fighting 
forest fires or for fire protection at the mill. 
Only 29 pounds complete with built-in air 
cooled, gasoline engine . . . much lighter 
than any other pump .. . this Homelite can 
be carried into the woods by one man 
quickly and easily. And with its amazing 
pressure... 250-300 pounds... it will pump 
11 gallons per minute through long lines of 
hose with plenty of force for high pressure 
streams or fogging. 


Manufacturers of Homelite 
Corryable Pumps + Generators 
Blowers + Chain Saws 


Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa. 
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